PAT-NO: 



JP02000227513A 



DOCUMENT-IDENTIFIER: JP 200022751 3 A 



TITLE: 



COLOR FILTER AND ITS PRODUCTION 



PUBN^DATE: 



August 15, 2000 



INVENTOR-INFORMATION: 
NAME 

KOBAYASHI, HIRONORI 
OKABE, MASAHITO 
YAMAMOTO, MANABU 



COUNTRY 



N/A 



N/A 



N/A 



ASSIGNEE-INFORMATION: 
NAME C 
DAINIPPON PRINTING CO LTD 



COUNTRY 



N/A 



APPL-NO: JP1 1029140 
APPL-DATE: February 5, 1999 



INT-CL(IPC): G02B005/20, B41J002/01 , G02F001/1335 



ABSTRACT: 

PROBLEM TO BE SOLVED. To provide a color filter of high definition without 
defects such as white void and to provide its producing method by which good 
use efficiency of the material is obtd. in the production process and the 
processes can be easily simplified. 

SOLUTION: This color filter consists of a transparent substrate 1, 
photocatalyst - contg. layer 2 containing a photocatalyst formed on the 
transparent substrate 1 , and wettability variable layer 3 which is formed on 
the photocatalvst -contq. layer 2 and which varies its wettability by the effect 
of the photocatalyst in the photocatalyst - contg. layer 2, and a pixel part 5 
formed on the wettability variable layer 3 and having a specified pattern of 
plural colors. Or, in the color filter having a transparent substrate 1 and a 
pixel part 5 in a specified pattern of plural colors formed on the transparent 
substrate 1 , the filter has a photocatalyst -contq. layer 2 containing a 
photocatalyst on a transparent substrate 1 , and a decomposition removable layer 
7 which is formed on the photocatalvst -contq. layer 2 and which can be 
decomposed and removed by the effect of the photocatalyst in the 
photocatalvst -contq. layer 2. The contact angle with water of the 
decomposition removable layer 7 is different from the contact angle with water 
of the surface of the photocatalvst -contq. layer 2 which is exposed when the 
layer 7 is decomposed and removed. 
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BASIC-ABSTRACT: 



NOVELTY - A photocatalyst layer (2) is formed on transparent substrate (1). A 
moisture level varying layer (3) is formed on photocatalyst layer to change 
moisture level depending on the effect of photocatalyst. Multiple color pixel 
elements are formed over the layer (3) at preset pattern. Shading elements (4) 
exist along the boundary of pixel elements. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for manufacturing 
method of color filter. 



USE - For color liquid crystal display device used portable PC. 

ADVANTAGE - Eases formation of ink attraction and repelling areas by forming 
moisture level varying layer. 

DESCRIPTION OF DRAWING(S) - The figure shows the sectional view of color 
filter. 



Transparent substrate 1 
Photocatalyst layer 2 
Moisture level varying 3 
Shading elements 4 
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CLAIMS 
[Claim(s)] 

[Claim 1] A transparent base and the photocatalyst containing layer containing the 
photocatalyst prepared on this transparent base, The light filter characterized by having the 
picture element part which was prepared on this photocatalyst containing layer and prepared 
the plural color formed on the wettability change layer from which a wettability changes with 
operations of the photocatalyst in this photocatalyst containing layer, and this wettability 
change layer by the predetermined pattern. 

[Claim 2] The light filter according to claim 1 characterized by having the protection-from-light 
part located in the limits part of said picture element part. 

[Claim 3] The light filter according to claim 2 characterized by forming said protection-from-light 
part on said wettability change layer. 

[Claim 4] A light filter given in one from Claim 1 characterized by being the wettability change 
layer from which a wettability changes so that said wettability change layer may fall by 
operation of the photocatalyst in the photocatalyst containing layer at the time of exposure and 
the contact angle of water may fall by exposure to Claim 3 of claims. 
[Claim 5] The light filter according to claim 4 which the contact angle of the water on said 
wettability change layer is 90 degrees or more in the portion which is not exposed, and is 
characterized by being 30 or less degrees in the exposed portion. 

[Claim 6] The light filter according to claim 4 or 5 characterized by said wettability change layer 
being a layer containing organopolysiloxane. 

[Claim 7] Said organopolysiloxane is YnSiX (4-n) (here, Y shows an alkyl group, a fluoro alkyl 
group, a vinyl group, an amino group, a phenyl group, or an epoxy group, and X shows an 
alkoxyl group or halogen.), n is an integer to 0-3. Light filter according to claim 6 characterized 
by being organopolysiloxane which is one sort or two sorts or more of the hydrolysis 
condensate or the cohydrolysis condensates of a silicon compound which are shown. 
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[Claim 8] In the light filter which has a transparent base and the picture element part which 
prepared the plural color by the predetermined pattern on this transparent base It is prepared 
on the photocatalyst containing layer which contains a photocatalyst on said transparent base, 
and a photocatalyst containing layer. The light filter characterized by the contact angles of the 
water on the surface of a photocatalyst containing layer exposed when it has the 
decomposition removal layer in which decomposition removal may be carried out by operation 
of the photocatalyst in a photocatalyst containing layer and decomposition removal of this 
decomposition removal layer and this decomposition removal layer is carried out differing. 
[Claim 9] The light filter according to claim 8 characterized by having the protection-from-light 
part located in the limits part of said picture element part. 

[Claim 10] The light filter according to claim 8 or 9 characterized by for the contact angle of the 
water on said decomposition removal layer being 60 degrees or more, and the contact angle of 
the water on the surface of a photocatalyst containing layer exposed when decomposition 
removal of this decomposition removal layer is carried out being 30 or less degrees. 
[Claim 11] The light filter according to claim 10 characterized by said decomposition removal 
layer being the nonionic surface active agent of a hydrocarbon system, a fluorine system, or a 
silicone system. 

[Claim 12] The photocatalyst contained in said photocatalyst containing layer Titanium oxide 
(Ti02), Zinc oxide (ZnO), tin oxide (Sn02), strontium titanate (SrTi03), A light filter given in 
one from Claim 1 characterized by being one sort or two sorts or more of substances chosen 
from tungstic oxide (W03), bismuth oxide (Bi203), and iron oxide (Fe203) to Claim 11 of 
claims. 

[Claim 13] The light filter according to claim 12 characterized by said photocatalyst being 
titanium oxide (Ti02). 

[Claim 14] A light filter given in one from Claim 1 characterized by forming said picture element 
part by an ink jet method to Claim 13 of claims. 

[Claim 15] The light filter according to claim 14 with which the picture element part formed by 
said ink jet method is characterized by using UV curing nature ink. 
[Claim 16] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on a transparent base, (2) The process at which the wettability of an exposure 
portion prepares the wettability change layer which changes in the direction to which the 
contact angle of waterfalls by operation of the photocatalyst in a photocatalyst containing layer 
on a photocatalyst containing layer, (3) The process which carries out pattern exposure and 
forms the exposure part for protection-from-light parts in the portion which forms the 
protection-from-light part on this wettability change layer, (4) the process which applies the 
coating material for protection-from-light parts to this exposure part for protection-from-light 
parts, and prepares a protection-from-light part, and (5) - by exposing the substrate with which 
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this protection-from-light part was prepared the process which exposes the wettability change 
layer of the portion in which the protection-from-light part is not formed, and forms the 
exposure part for picture element parts, and (6) - the manufacture method of the light filter 
characterized by having the process which colors it this exposure part for picture element 
parts, and forms a picture element part. 

[Claim 17] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on the field of the side in which the protection-from-light part of the transparent 
base in which the protection-from-light part was formed was formed, (2) The process at which 
the wettability of an exposure portion prepares the wettability change layer which changes in 
the direction to which the contact angle of water falls by operation of the photocatalyst in a 
photocatalyst containing layer on a photocatalyst containing layer, (3) the process which is 
exposed into the portion which forms the picture element part on this wettability change layer, 
and forms the exposure part for picture element parts, and (4) - the manufacture method of 
the light filter characterized by having the process which colors it this exposure part for picture 
element parts, and forms a picture element part. 

[Claim 18] The manufacture method of the light filter according to claim 17 characterized by 
forming the exposure part for picture element parts by exposing from the transparent base side 
in which the protection-from-light part is not formed by using said protection-from-light part as a 
mask. 

[Claim 19] The manufacture method of the light filter according to claim 17 characterized by 
the width of the picture element part formed on the transparent base being wider than the 
opening formed of a protection-from-light part. 

[Claim 20] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on a transparent base, (2) The process at which the wettability of an exposure 
portion prepares the wettability change layer which changes in the direction to which the 
contact angle of water falls by operation of the photocatalyst in a photocatalyst containing layer 
on a photocatalyst containing layer, (3) the process which is exposed into the portion which 
forms the picture element part on the substrate with which this wettability change layer was 
prepared, and forms the exposure part for picture element parts, and (4) - the manufacture 
method of the light filter characterized by having the process which colors it this exposure part 
for picture element parts, and forms a picture element part. 

[Claim 21] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on a transparent base, (2) The process at which the wettability of an exposure 
portion prepares the wettability change layer which changes in the direction to which the 
contact angle of water falls by operation of the photocatalyst in a photocatalyst containing layer 
on a photocatalyst containing layer, (3) The process which exposes a part of portion which 
forms the picture element part on this wettability change layer, and forms the exposure part for 
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the 1st picture element part, (4) The process which colors it this exposure part for the 1st 
picture element part, and forms the 1st picture element part, (5) the process which is exposed 
into the portion in which the 1st picture element part on said photocatalyst containing layer is 
not formed, and forms the exposure part for the 2nd picture element part, and (6) - the 
manufacture method of the light filter characterized by having the process which colors it this 
exposure part for the 2nd picture element part, and forms the 2nd picture element part. 
[Claim 22] The manufacture method of the light filter according to claim 20 or 21 characterized 
by forming the exposure part for **** for forming ink repellency ****, using a resin composition 
thing for this exposure part for ****, and forming ink repellency **** before forming said 
exposure part for picture element parts. 

[Claim 23] The manufacture method of a light filter given in one from Claim 20 characterized by 
forming a protection-from-light part after forming said picture element part to Claim 22 of 
claims. 

[Claim 24] The manufacture method of a light filter given in one from Claim 16 which the 
contact angle of the water on said wettability change layer is 90 degrees or more in the portion 
which is not exposed, and is characterized by being 30 or less degrees in the exposed portion 
to Claim 23 of claims. 

[Claim 25] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on a transparent base, (2) The process which prepares the decomposition 
removal layer in which decomposition removal may be carried out by operation of the 
photocatalyst in a photocatalyst containing layer on a photocatalyst containing layer, (3) The 
process which carries out decomposition removal and forms the exposure part for protection- 
from-light parts after exposing the portion which forms the protection-from-light part on this 
decomposition removal layer, (4) the process which applies the coating material for protection- 
from-light parts to this exposure part for protection-from-light parts, and prepares a protection- 
from-light part, and (5) - by exposing the substrate with which this protection-from-light part 
was prepared the process which forms the exposure part for picture element parts by exposing 
the decomposition removal layer of the portion in which the protection-from-light part is not 
formed, and carrying out decomposition removal, and (6) the manufacture method of the 
light filter characterized by having the process which colors it this exposure part for picture 
element parts, and forms a picture element part. 

[Claim 26] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on the field of the side in which the protection-from-light part of the transparent 
base in which the protection-from-light part was formed was formed, (2) The process which 
prepares the decomposition removal layer in which decomposition removal may be carried out 
by operation of the photocatalyst in a photocatalyst containing layer on a photocatalyst 
containing layer, (3) the process which forms the exposure part for picture element parts by 
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exposing into the portion which forms the picture element part on this decomposition removal 
layer, and carrying out decomposition removal, and (4) - the manufacture method of the light 
filter characterized by having the process which colors it this exposure part for picture element 
parts, and forms a picture element part. 

[Claim 27] The manufacture method of the light filter according to claim 26 characterized by 
forming the exposure part for picture element parts by exposing from the transparent base side 
in which the protection-from-light part is not formed by using said protection-from-light part as a 
mask. 

[Claim 28] The manufacture method of the light filter according to claim 26 characterized by 
the width of the picture element part formed on the transparent base being wider than the j 
opening formed of a protection-from-light part. ' 
[Claim 29] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on a transparent base, (2) The process which prepares the decomposition 
removal layer in which decomposition removal may be carried out by operation of the 
photocatalyst in a photocatalyst containing layer on a photocatalyst containing layer, (3) the 
process which is exposed into the portion which forms the picture element part on the 
substrate with which this decomposition removal layer was prepared, and forms the exposure 
part for picture element parts, and (4) - the manufacture method of the light filter characterized 
by having the process which colors it this exposure part for picture element parts, and forms a 
picture element part. 

[Claim 30] (1) The process which forms the photocatalyst containing layer containing a 
photocatalyst on a transparent base, (2) The process which prepares the decomposition 
removal layer in which decomposition removal may be carried out by operation of the 
photocatalyst in a photocatalyst containing layer on a photocatalyst containing layer, (3) The 
process which forms the exposure part for the 1st picture element part by exposing a part of 
portion which forms the picture element part on this decomposition removal layer, and carrying 
out decomposition removal, (4) The process which colors it this exposure part for the 1st 
picture element part, and forms the 1st picture element part, (5) the process which forms the 
exposure part for the 2nd picture element part by exposing the decomposition removal layer in 
which the 1st picture element part on said photocatalyst containing layer is not formed, and 
carrying out decomposition removal, and (6) — the manufacture method of the light filter 
characterized by having the process which colors it this exposure part for the 2nd picture 
element part, and forms the 2nd picture element part. 

[Claim 31] The manufacture method of the light filter according to claim 29 or 30 characterized 
by forming a protection-from-light part after forming said picture element part. 
[Claim 32] The manufacture method of a light filter given in one from Claim 25 characterized by 
the contact angles of the water on the surface of a photocatalyst containing layer exposed 
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when decomposition removal of said decomposition removal layer and this decomposition 
removal layer is carried out differing to Claim 31 of claims. 

[Claim 33] The manufacture method of the light filter according to claim 32 characterized by for 
the contact angle of the water on said decomposition removal layer being 60 degrees or more, 
and the contact angle of the water of a photocatalyst containing layer which decomposition 
removal of this decomposition removal layer is carried out, and is exposed being 30 or less 
degrees. 

[Claim 34] The manufacture method of a light filter given in one from Claim 16 characterized by 
performing coloring to said exposure part for picture element parts with an ink jet method to 
Claim 33 of claims. 

[Claim 35] The manufacture method of the light filter according to claim 34 characterized by 
coloring with the ink jet method to said exposure part for picture element parts being coloring 
by the ink jet method using UV curing nature ink. 

[Claim 36] The liquid crystal panel which has a light filter given in one from Claim 1 to Claim 15 
of claims, and the substrate which counters this, encloses a liquid crystal compound among 
both substrates, and is characterized by things. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable light filter for the color liquid crystal 
display which formed the picture element part of the light filter etc. using the operation of the 
photocatalyst to which a wettability can be changed by exposure, and its manufacture method. 
[0002] 

[Description of the Prior Art] It is in a liquid crystal display and the tendency which the demand 
of color liquid crystal displays especially increases with development of a personal computer, 
especially development of a portable personal computer in recent years. However, since this 
color liquid crystal display is expensive, the demand of the cost cut is increasing and the 
demand of the cost cut especially to a light filter with specific gravity high in cost is high. 
[0003] In such a light filter, it usually has red (R), green (G), and a trichromatic blue (B) 
coloring pattern. Liquid crystal operates as a shutter by making the electrode corresponding to 
each pixel of R, G, and B turn on and turn off, light passes each pixel of R, G, and B, and color 
labeling is performed. 

[0004] As the manufacture method of the light filter currently performed conventionally, a 
staining technique is mentioned, for example. After this staining technique forms first the 
water-soluble polymeric material which is the material for dyeing on a glass substrate and 
patterns this after desired form according to a photo lithography process, it obtains the pattern 
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which immersed the obtained pattern in the dyeing bath and was colored. The light filter layer 
of R, G, and B is formed by repeating this 3 times. 

[0005] Moreover, a pigment dispersion method is mentioned as other methods. First, this 
method forms on a substrate the photosensitive resin layer which distributed the pigment, and 
obtains a monochromatic pattern by patterning this. By furthermore repeating this process 3 
times, the light filter layer of R, G, and B is formed. 

[0006] As a method of further others, an electrodeposition process, the method of carrying out 
heat curing of the resin, after making heat-curing resin distribute a pigment and performing 3 
times printing of R, G, and B, etc. can be mentioned. 
[0007] 

[Problem to be solved by the invention], however, [ the conventional staining technique and a 
pigment dispersion method ] The material losses in the spreading process to the transparent 
base by a spin coat etc. were not avoided, and the development process and the cleaning 
process were required for every coloring pattern formation of each color, and improvement in 
material use efficiency and simplification of the process were difficult, and it was difficult to 
reduce manufacture cost. Moreover, by the printing method, high definition pattern formation is 
difficult and there was a problem that the pattern shape which can be formed was limited, in an 
electrodeposition process. 

[0008] This invention makes it a key objective to offer the light filter the operating efficiency of 
material is good, can simplify a process easily, and is highly minute and which was made in 
view of the above-mentioned problem, and does not have defects, such as a white omission, 
when manufacturing, and its manufacture method. 
[0009] 

[Means for solving problem] In order to attain the above-mentioned purpose, in Claim 1 , this 
invention A transparent base, The photocatalyst containing layer containing the photocatalyst 
prepared on this transparent base, and the wettability change layer from which it. is prepared 
on this photocatalyst containing layer, and a wettability changes with operations of the 
photocatalyst in this photocatalyst containing layer, The light filter characterized by having the 
picture element part which prepared the plural color formed on this wettability change layer by 
the predetermined pattern is offered. 

[0010] Thus, in this invention, the picture element part is prepared on the wettability change 
layer to which a wettability can be changed by operation of the photocatalyst in a photocatalyst 
containing layer. Therefore, by irradiating light and making a photocatalyst act, the wettability 
of a portion which prepares a picture element part beforehand, for example can be made into 
the parent ink nature field where the contact angle of water is small, and the contact angle of 
water can make other portions a large ink repellency field. By coloring it the portion of the 
parent ink nature field in which this picture element part is prepared, ink adheres only to the 
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parent ink nature field where the contact angle of water is small. Therefore, a picture element 
part can be formed and it is not necessary to perform a development process and a cleaning 
process for every coloring pattern formation of each color picture element part by performing 
pattern exposure and coloring. For this reason, it is possible to simplify a process easily, and 
the light filter obtained is inexpensive, and it is highly minute, and there are no defects, such as 
a white omission. 

[001 1] Moreover, in this invention, since a picture element part is formed on a wettability 
change layer in this way, a picture element part does not contact a direct photocatalyst 
containing layer, i.e., a photocatalyst.. Therefore, when the organic group in the problem which 
may happen when a picture element part contacts a direct photocatalyst containing layer, for 
example, a picture element part, oxidizes and decomposes, the problem that a picture element 
part deteriorates can be prevented beforehand. 

[0012] In this invention, a light filter may have the protection-from-light part located in the limits 
part of a picture element part so that it may indicate to Claim 2. Namely, the light filter of this 
invention may prepare a protection-from-light part (what is called a black matrix) on a light 
filter. Moreover, the protection-from-light part may not be formed in what [ what prepared the 
protection-from-light part in the substrate side which is not a light filter side and counters ], i.e., 
a light filter. When preparing a protection-from-light part in the substrate which counters, it is 
effective at the point which raises a numerical aperture. 

[0013] Furthermore, when a protection-from-light part is formed in the light filter side, the 
protection-from-light part may also be prepared on the wettability change layer so that it may 
indicate to Claim 3. [ this ] by irradiating light and making a photocatalyst act like the case of a 
picture element part by preparing a protection-from-light part on a wettability change layer For 
example, the wettability of the portion on the wettability change layer which prepares a 
protection-from-light part beforehand can be made into the parent ink nature field where the 
contact angle of water is small, and the contact angle of water can make other portions a large 
ink repellency field. Therefore, a protection-from-light part can be prepared easily, without the 
coating material for protection-from-light parts overflowing into an ink repellency field by 
applying the coating material for protection-from-light parts for forming a protection-from-light 
part to the portion which prepares the protection-from-light part made into this parent ink 
nature field. 

[0014] In this invention, it is desirable that the above-mentioned wettability change layer is a 
changing wettable wettability change layer as the contact angle of water falls by exposure so 
that it may indicate to Claim 4. Thus, if the changing wettable wettability change layer is 
formed so that the contact angle of water may fall by exposure It becomes possible by 
performing pattern exposure etc. to make easily into a parent ink nature field only the portion in 
which the wettability of this layer can be changed easily, and the parent ink nature field where 



http://dossierljpdl.ncipi.go jp/cg^^ 2/9/07 



JP,20 00-22 75 1 3 9 A [CLAIM + DETAILED DESCRIPTION] 



Page 9 of 58 



the contact angle of water is small can be considered as formation, for example, a picture 
element part is formed. Therefore, it is because a light filter can be manufactured efficiently 
and it becomes advantageous in cost. 

[0015] In this invention, a contact angle with the water on a wettability change layer is 90 
degrees or more in the portion which is not exposed, and it is desirable that it is 30 or less 
degrees in the exposed portion (Claim 5 and Claim 24). Since it is the portion as which ink 
repellency is required, when the contact angle of water is smaller than 90 degrees, the portion 
which is not exposed does not have enough ink repellency, and since a possibility that ink and 
the coating material for protection-from-light parts remain arises, it is not desirable. Moreover, 
the contact angle of the water of the exposed portion was made into 30 or less degrees 
because the ink in this portion and the breadth of the coating material for protection-from-light 
parts may have been inferior and the color omission in a picture element part etc. may have 
arisen, when exceeding 30 degrees. 

[0016] Moreover, it is desirable that this wettability change layer is a layer containing ORGANO 
siloxane so that it may indicate to Claim 6. In this invention, as characteristics required of a 
wettability change layer, when light is not irradiated, it is ink repellency, and when light is 
irradiated, they are the characteristics of becoming parent ink nature by operation of the 
photocatalyst in an adjoining photocatalyst containing layer. As a material which gives such 
characteristics to a wettability change layer, ORGANO siloxane is first mentioned to the 1st. 
[0017] It is YnSiX (4-n) (here, Y shows an alkyl group, a fluoro alkyl group, a vinyl group, an 
amino group, a phenyl group, or an epoxy group, and X shows an alkoxyl group or halogen.) 
so that it may indicate to Claim 7 also in such ORGANO siloxane. n is an integer to 0-3. It is 
desirable that it is organopolysiloxane which is one sort or two sorts or more of the hydrolysis 
condensate or the cohydrolysis condensates of a silicon compound which are shown. It is 
because such ORGANO siloxane is what fulfills the above-mentioned characteristics well. 
[0018] [ this invention ] so that it may indicate to Claim 8 in order to attain the above-mentioned 
purpose again In the light filter which has a transparent base and the picture element part 
which prepared the plural color by the predetermined pattern on this transparent base It is 
prepared on the photocatalyst containing layer which contains a photocatalyst on said 
transparent base, and a photocatalyst containing layer. It has the decomposition removal layer 
in which decomposition removal may be carried out by operation of the photocatalyst in a 
photocatalyst containing layer, and the light filter characterized by the contact angles of the 
water on the surface of a photocatalyst containing layer exposed when decomposition removal 
of this decomposition removal layer and this decomposition removal layer is carried out 
differing is offered. 

[0019] Thus, by having the decomposition removal layer in which decomposition removal may 
be carried out by operation of the photocatalyst in a photocatalyst containing layer on a 
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photocatalyst containing layer, it is decomposed by operation of a photocatalyst and the 
exposed portion is removed. Therefore, a photocatalyst containing layer will expose the 
exposed portion to the surface, and, as for the portion which is not exposed, a decomposition 
removal layer will remain. Since the contact angle of water differs between a decomposition 
removal layer and the exposed photocatalyst containing layer here For example, if the 
decomposition removal layer of the portion is removed by irradiating light and making a 
photocatalyst act on the portion which forms a decomposition removal layer with the material 
of ink repellency, forms a photocatalyst containing layer with the material of parent ink nature, 
and forms a picture element part beforehand The exposed portion serves as a parent ink 
nature field, and the portion which is not exposed serves as an ink repellency field. The 
wettability of a portion which prepares a picture element part beforehand can be made into the 
parent ink nature field where the contact angle of water is small by this, and the contact angle 
of water can make other portions a large ink repellency field. By coloring it the portion of the 
parent ink nature field in which this picture element part is prepared, ink adheres only to the 
parent ink nature field where the contact angle of water is small. Therefore, a picture element 
part can be formed and it is not necessary to perform a development process and a cleaning 
process for every coloring pattern formation of each color picture element part by performing 
pattern exposure and coloring, like the light filter which has the wettability change layer 
mentioned above. For this reason, it is possible to simplify a process easily, and the light filter 
obtained is inexpensive, and it is highly minute, and there are no defects, such as a white 
omission. 

[0020] In this invention, a light filter may have the protection-from-light part located in the limits 
part of a picture element part like the case of the light filter which has the wettability change 
layer mentioned above (Claim 9). Namely, the light filter of this invention may prepare a 
protection-from-light part (what is called a black matrix) on a light filter. Moreover, the 
protection-from-light part may not be formed in what [ what prepared the protection-from-light 
part in the substrate side which is not a light filter side and counters ], i.e., a light filter. 
[0021] Moreover, it is desirable that the contact angle of the water on a decomposition removal 
layer is 60 degrees or more, and the contact angle of the water on the surface of a 
photocatalyst containing layer exposed when decomposition removal of this decomposition 
removal layer is carried out is 30 or less degrees (Claim 10 and Claim 33). 
[0022] As for the portion which is not exposed, a decomposition removal layer will remain in 
this invention. Here, since it is the portion as which ink repellency is usually required, when the 
contact angle of the water on a decomposition removal layer is smaller than 60 degrees, the 
portion which is not exposed does not have enough ink repellency, and since a possibility that 
ink and the coating material for protection-from-light parts remain arises, it is not desirable. 
[0023] On the other hand, decomposition removal of the exposed portion is carried out by 
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operation of the **** catalyst in the photocatalyst containing layer which a decomposition 
removal layer adjoins. Therefore, a photocatalyst containing layer will expose the exposed 
portion to the surface. It is because this portion may be inferior in the ink in this portion, or the 
breadth of the coating material for protection-from-light parts when the contact angle of the 
water on a photocatalyst containing layer exceeds 30 degrees, since it is the portion as which 
parent ink nature is usually required, and the color omission in a picture element part etc. may 
arise. 

[0024] Thus, since it is desirable for decomposition removal of the decomposition removal 
layer to be carried out with the photocatalyst in an adjoining photocatalyst containing layer, and 
to have ink repellency, it is desirable [ a decomposition removal layer ] that it is the nonionic 
surface active agent of a hydrocarbon system, a fluorine system, or a silicone system so that it 
may indicate to Claim 11. 

[0025] [ the photocatalyst contained in a photocatalyst containing layer ] also in any of a light 
filter which have the light filter and decomposition removal layer which have the wettability 
change layer of this invention so that it may indicate to Claim 12 It is desirable that they are 
one sort or two sorts or more of substances chosen from titanium oxide (Ti02), zinc oxide 
(ZnO), tin oxide (Sn02), strontium titanate (SrTi03), tungstic oxide (W03), bismuth oxide 
(Bi203), and iron oxide (Fe203). It is desirable that it is titanium oxide (Ti02) as especially 
indicated to Claim 13. This is because the bandgap energy of titanium oxide is high, so it is 
chemically stable, there is also no toxicity effectively as a photocatalyst and acquisition is also 
easy. 

[0026] Moreover, it is desirable that a picture element part is formed by an ink jet method also 
in which light filter of the light filter which has the light filter and decomposition removal layer 
which have the wettability change layer of this invention (Claim 14 and Claim 34). 
[0027] [ a staining technique, a pigment dispersion method, an electrodeposition process, etc. 
which are the coloring of the picture element part currently performed conventionally ] It is 
necessary to repeat the process that it is the same in order that all may color red (R), green 
(G), and three blue (B) colors, 3 times, and there are a problem of becoming a cost overrun, 
and a problem that the yield falls in order to repeat a process. By coloring a picture element 
part by the ink jet method, it is because it is possible to color all the colors at once and such a 
problem does not arise. 

[0028] Furthermore, in this invention, it is desirable that the picture element part colored by the 
above-mentioned ink jet method is a picture element part colored by the ink jet method using 
UV curing nature ink (Claim 15 and Claim 35). By using UV curing nature ink, it is because ink 
can be stiffened quickly, and it can send to the following process immediately and is desirable 
in respect of efficiency by an ink jet method's coloring and irradiating UV after forming a picture 
element part. 
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[0029] [ the liquid crystal panel obtained by having a light filter which was mentioned above, 
and the substrate which counters this, and enclosing a liquid crystal compound among both 
substrates ] There is no advantage of a light filter which was mentioned above, i.e., the color 
omission and irregular color of a picture element part, and it has the advantage that it is 
advantageous in cost (Claim 36). 

[0030] [ this invention ] furthermore in order to attain the above-mentioned purpose, so that it 
may indicate to Claim 16 (1) The process which forms the photocatalyst containing layer 
containing a photocatalyst on a transparent base, (2) The process at which the wettability of an 
exposure portion prepares the wettability change layer which changes in the direction to which 
the contact angle of water falls by operation of the photocatalyst in a photocatalyst containing 
layer on a photocatalyst containing layer, (3) The process which carries out pattern exposure, 
and forms the exposure part for protection-from-light parts in the portion which forms the 
protection-from-light part on this wettability change layer, (4) the process which applies the / 
coating material for protection-from-light parts to this exposure part for protection-from-light 
parts, and prepares a protection-from-light part, and (5) by exposing the substrate with which 
this protection-from-light part was prepared the process which exposes the wettability change 
layer of the portion in which the protection-from-light part is not formed, and forms the 
exposure part for picture element parts, and (6) - it is colored this exposure part for picture 
element parts, and the manufacture method of the light filter characterized by having the. 
process which forms a picture element part is offered. 

[0031] Thus, in the manufacture method of the light filter of this invention, the contact angle of 
the water of an exposure portion can be reduced by preparing a photocatalyst containing layer 
on a transparent base, preparing a wettability change layer on this photocatalyst containing 
layer further, and irradiating light at this wettability change layer. Therefore, when forming a 
protection-from-light part first, pattern exposure of the wettability change layer can only be 
carried out, only the field which forms a protection-from-light part can be made into parent ink 
nature, and a protection-from-light part can be formed only at the process which, subsequently 
to this portion, applies the coating material for protection-from-light parts. Therefore, a 
protection-from-light part can be efficiently formed from there being no necessity of performing 
the development process and etching step after the pattern exposure currently performed 
when preparing the conventional protection-from-light part. Moreover, the field which forms a 
picture element part easily can be made into a parent ink nature field next, for example, by 
exposing completely. Therefore/if it is colored this portion, ink can be made to adhere to a 
picture element part uniformly, and a picture element part without a color omission or an 
irregular color can be formed. 

[0032] Furthermore, the process which forms the photocatalyst containing layer containing a 
photocatalyst on the field of the side in which the protection-from-light part of the transparent 
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base in which (1) protection-from-light part was formed was formed so that this invention might 
be indicated to Claim 17, (2) The process at which the wettability of an exposure portion 
prepares the wettability change layer which changes in the direction to which the contact angle 
of water falls by operation of the photocatalyst in a photocatalyst containing layer on a 
photocatalyst containing layer, (3) the process which is exposed into the portion which forms 
the picture element part on this wettability change layer, and forms the exposure part for 
picture element parts, and (4) - color it this exposure part for picture element parts, and offer 
the manufacture method of the light filter characterized by having the process which forms a 
picture element part. 

[0033] In this case, only the portion in which a picture element part is formed easily can be 
made into parent ink nature by performing pattern exposure into the portion which prepares a 
photocatalyst containing layer on the transparent base in which the protection-from-light part 
was formed beforehand, and prepares a wettability change layer on this photocatalyst 
containing layer, and forms a picture element part. Therefore, the picture element part which 
can make ink adhere uniformly, and does not have a color omission, and does not have an 
irregular color can be formed by coloring it the exposure part for picture element parts in which 
this picture element part is formed. 

[0034] Thus, when forming a photocatalyst containing layer in the transparent base in which 
the protection-from-light part was formed beforehand, it is also possible to form the exposure 
part for picture element parts by exposing from the transparent base side in which the 
protection-from-light part is not formed by using said protection-from-light part as a mask so 
that it may indicate to Claim 18. By exposing completely from the transparent base side in 
which the protection-from-light part is not formed, only the wettability change layer of the 
portion formed in the upper surface of a protection-from-light part is not exposed, but other 
portions can be exposed. Therefore, since pattern exposure can be performed without using a 
photomask etc., it is advantageous in cost. 

[0035] Moreover, it is desirable that the width of the picture element part formed on the 
transparent base is wider than the opening formed of a protection-from-light part so that it may 
indicate to Claim 19. For example, when exposing using a photomask etc. and forming a 
picture element part, it is because a possibility that backlight light will pass portions other than 
a picture element part can be lessened by taking the width of a picture element part larger than 
the opening formed of a protection-from-light part in this way. 

[0036] Furthermore, [ this invention ] as the manufacture method of a light filter that the 
protection-from-light part is not formed so that it may indicate to Claim 20 (1) The process 
which forms the photocatalyst containing layer containing a photocatalyst on a transparent 
base, (2) The process at which the wettability of an exposure portion prepares the wettability 
change layer which changes in the direction to which the contact angle of water falls by 
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operation of the photocatalyst in a photocatalyst containing layer on a photocatalyst containing 
layer, (3) the process which is exposed into the portion which forms the picture element part on 
the substrate with which this wettability change layer was prepared, and forms the exposure 
part for picture element parts, and (4) ~ color it this exposure part for picture element parts, 
and offer the manufacture method of the light filter characterized by having the process which 
forms a picture element part. 

[0037] Thus, in the manufacture method of the light filter of this invention, the exposure part for 
picture element parts in which the contact angle of the water of an exposure portion was 
reduced can be formed by preparing a photocatalyst containing layer on a transparent base, 
v preparing a wettability change layer on this photocatalyst containing layer, and irradiating light 
at this wettability change layer. A picture element part can be easily formed by coloring it this 
exposure part for picture element parts. Therefore, even if it is on the transparent base in 
which the protection-from-light part is not prepared, it becomes possible to prepare a picture 
element part by low cost. 

[0038] Furthermore, [ this invention ] as the manufacture method of a light filter that similarly 
the protection-from-light part is not formed so that it may indicate to Claim 21 (1) The process 
which forms the photocatalyst containing layer containing a photocatalyst on a transparent 
base, (2) The process at which the wettability of an exposure portion prepares the wettability 
change layer which changes in the direction to which the contact angle of water falls. by 
operation of the photocatalyst in a photocatalyst containing layer on a photocatalyst containing 
layer, (3) The process which is exposed into a part of portion which forms the picture element 
part on this wettability change layer, and forms the exposure part for the 1st picture element 
part, (4) The process which colors it this exposure part for the 1st picture element part, and 
forms the 1st picture element part, (5) the process which is exposed into the portion in which 
the 1st picture element part on said photocatalyst containing layer is not formed, and forms the 
exposure part for the 2nd picture element part, and (6) - color it this exposure part for the 2nd 
picture element part, and offer the manufacture method of the light filter characterized by 
having the process which forms the 2nd picture element part. 

[0039] When forming a picture element part in the state where the protection-from-light part is 
not formed on the transparent base, a protection-from-light part cannot be used as a partition 
at the time of coloring a picture element part. Therefore, when the exposure part for picture 
element parts made into the parent ink nature field by exposure is colored and a. picture 
element part is formed, When the width of the ink repellency field where the gap between this 
exposure part for picture element parts is narrow and which is not case [ a field ] namely, 
exposed is narrow, a possibility that the ink of the picture element part which adjoins each 
other across this ink repellency field on the occasion of picture element part formation will be 
mixed arises. Therefore, it is desirable to form on the occasion of picture element part 
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formation, after picture element parts have separated if possible. If the method of forming the 
2nd picture element part is first taken after forming the 1st picture element part as mentioned 
above For example, it becomes it is possible to perform pattern exposure so that a picture 
element part may be formed alternately, and possible, when forming the 1st picture element 
part to change into the state where the picture element parts which adjoin each other when 
forming the picture element part which is the first time were left. Un-arranging [ that the ink of 
an adjacent picture element part is mixed ] may stop thus, arising by forming the exposure part 
for the 1st picture element part in the state of having a comparatively large ink repellency field, 
between the fields to color, and coloring here with an ink jet method. Thus, a light filter without 
the fault of ink being mixed can be formed by exposing again between the 1st prepared picture 
element part, forming the exposure part for the 2nd picture element part, and coloring this. 
Moreover, in the light filter with which the protection-from-light part is not prepared, what does 
not have a gap between picture element parts may be required. In such a case, it is necessary 
to use the method of performing formation of the picture element part inevitably mentioned 
above in 2 steps or more. 

[0040] Furthermore, before forming said exposure part for picture element parts so that it may 
indicate to Claim 22 in this case, the exposure part for **** for forming ink repellency **** is 
formed, and a resin composition thing is used for this exposure part for ****, and you may 
make it form ink repellency ****. 

[0041] When [ thus, ] this ink repellency **** is formed in the circumference of the picture 
element part field in which a picture element part is formed by forming ink repellency ****, for 
example Ink flows out by the surrounding portion of a light filter, and it becomes possible to 
prevent the fault that a picture element part cannot be formed correctly. Moreover, the problem 
mentioned above, i.e., the problem that the adjacent ink of a picture element part will be mixed, 
does not arise by forming such ink repellency ****, for example between picture element parts. 
[0042] Furthermore, when forming a protection-from-light part in the light filter side, after 
forming said picture element part, it is also possible to form a protection-from-light part (Claim 
23 and Claim 31). For example, by exposing completely, after forming a picture element part, 
when a gap is between picture element parts By making into a parent ink nature field the field 
in which the picture element part is not formed, and applying the coating material for 
protection-from-light parts here, it is also possible to form a protection-from-light part, and the 
method of forming a protection-from-light part by various methods on a picture element part is 
also possible. 

[0043] Furthermore, [ this invention ] so that it may indicate to Claim 25 in order to attain the 
above-mentioned purpose (1) The process which forms the photocatalyst containing layer 
containing a photocatalyst on a transparent base, (2) The process which prepares the 
decomposition removal layer in which decomposition removal may be carried out by operation 
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of the photocataiyst in a photocatalyst containing layer on a photocatalyst containing layer, (3) 
The process which carries out decomposition removal and forms the exposure part for 
protection-from-light parts after exposing the portion which forms the protection-from-light part 
on this decomposition removal layer, (4) the process which applies the coating material for 
protection-from-light parts to this exposure part for protection-from-light parts, and prepares a 
protection-from-light part, and (5) - by exposing the substrate with which this protection-from- 
light part was prepared the process which forms the exposure part for picture element parts by 
exposing the decomposition removal layer of the portion in which the protection-from-light part 
is not formed, and carrying out decomposition removal, and (6) - it is colored this exposure 
part for picture element parts, and the manufacture method of the light filter characterized by 
having the process which forms a picture element part is offered. 

[0044] Thus, it sets to the manufacture method of the light filter of this invention. By preparing 
a photocatalyst containing layer on a transparent base, preparing a decomposition removal 
layer on this photocatalyst containing layer further, and irradiating light at this decomposition 
removal layer Decomposition removal of this decomposition removal layer can be carried out 
by operation of the photocatalyst in an adjoining photocatalyst containing layer, and the 
photocatalyst containing layer of an exposure portion will be exposed to the surface. The 
contact angle of the water of an exposure portion can be made small by following, for example, 
making a photocatalyst containing layer into parent ink nature with a small contact angle of 
water, and making a decomposition removal layer into ink repellency with a large contact angle 
of water. 

[0045] Therefore, when forming a protection-from-light part first, by only carrying out pattern 
exposure of the decomposition removal layer, only the field which forms a protection-from-light 
part can carry out decomposition removal, and a photocatalyst containing layer can be 
exposed by this and it can be considered as a parent ink nature field. Subsequently, a 
protection-from-light part can be formed only at the process which applies the coating material 
for protection-from-light parts to this portion. A protection-from-light part can be efficiently 
formed from there being no necessity of performing the development process and etching step 
after the pattern exposure currently performed by this when preparing the conventional 
protection-from-light part. Moreover, next, for example, by exposing completely, the 
decomposition removal layer of the field which forms a picture element part easily can be 
removed, and the photocatalyst containing layer made into parent ink nature, can be exposed. 
Therefore, if it is colored this portion, ink can be made to adhere to a picture element part 
uniformly, and a picture element part without a color omission or an irregular color can be 
formed. 

[0046] Moreover, the process which forms the photocatalyst containing layer containing a 
photocatalyst on the field of the side in which the protection-from-light part of the transparent 
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base in which (1) protection-from-light part was formed was formed so that this invention might 
be indicated to Claim 26, (2) The process which prepares the decomposition removal layer in 
which decomposition removal may be carried out by operation of the photocatalyst in a 
photocatalyst containing layer on a photocatalyst containing layer, (3) the process which forms 
the exposure part for picture element parts by exposing into the portion which forms the picture 
element part on this decomposition removal layer, and carrying out decomposition removal, 
and (4) - color it this exposure part for picture element parts, and offer the manufacture 
method of the light filter characterized by having the process which forms a picture element 
part 

[0047] In this case, by performing pattern exposure into the portion which prepares a 
photocatalyst containing layer on the transparent base in which the protection-from-light part 
was formed beforehand, and prepares a decomposition removal layer on this photocatalyst 
containing layer, and forms a picture element part The photocatalyst containing layer which 
carried out decomposition removal only of the decomposition removal layer of the portion in 
which a picture element part is formed easily, for example, was made into parent ink nature 
can be exposed, and the exposure part for picture element parts can be formed. Therefore, the 
picture element part which can make ink adhere uniformly, and does not have a color 
omission, and does not have an irregular color can be formed by coloring it the exposure part 
for picture element parts in which this picture element part is formed. 
[0048] Thus, when forming a photocatalyst containing layer in the transparent base in which 
the protection-from-light part was formed beforehand, it is also possible by exposing from the 
transparent base side by using said protection-from-light part as a mask to form the exposure 
•part for picture element parts so that it may indicate to Claim 27. By exposing completely from 
the transparent base side in which the protection-from-light part is not formed, it can remain 
without exposing only the decomposition removal layer of the portion formed in the upper 
surface of a protection-from-light part, and decomposition removal can be carried out by 
exposing other portions. Therefore, since pattern exposure can be performed without using a 
photomask etc., it is advantageous in cost. 

[0049] Moreover, it is desirable that the width of the picture element part formed on the 
transparent base is wider than the opening formed of a protection-from-light part so that it may 
indicate to Claim 28. For example, when exposing using a photomask etc. and forming a 
picture element part, it is because a possibility that backlight light will pass portions other than 
a picture element part can be lessened by taking the width of a picture element part larger than 
the opening formed of a protection-from-light part in this way. 

[0050] Furthermore, [ using / and / a decomposition removal layer ] as the manufacture method 
of a light filter that the protection-from-light part is not formed in this invention so that it may 
indicate to Claim 29 (1) The process which forms the photocatalyst containing layer containing 
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a photocatalyst on a transparent base, (2) The process which prepares the decomposition 
removal layer in which decomposition removal may be carried out by operation of the 
photocatalyst in a photocatalyst containing layer on a photocatalyst containing layer, (3) the 
process which is exposed into the portion which forms the picture element part on the 
substrate with which this decomposition removal layer was prepared, and forms the exposure 
part for picture element parts, and (4) - color it this exposure part for picture element parts, 
and offer the manufacture method of the light filter characterized by having the process which 
forms a picture element part. 

[0051] Thus, it sets to the manufacture method of the light filter of this invention. 
Decomposition removal of the decomposition removal layer of an exposure portion can be 
carried out by operation of the photocatalyst in an adjoining photocatalyst containing layer by 
preparing a photocatalyst containing layer on a transparent base, preparing a decomposition 
removal layer on this photocatalyst containing layer, and irradiating light at this decomposition 
removal layer. The photocatalyst containing layer made into parent ink nature, for example can 
be exposed by this, the exposure part for picture element parts can be formed, and a picture 
element part can be easily formed by coloring it this exposure part for picture element parts. 
Therefore, even if it is on the transparent base in which the protection-from-light part is not 
prepared, it becomes possible to prepare a picture element part by low cost. 
[0052] Furthermore, [ this invention ] as the manufacture method of a light filter that similarly 
the protection-from-light part is not formed so that it may indicate to Claim 30 (1) The process 
which forms the photocatalyst containing layer containing a photocatalyst on a transparent 
base, (2) The process which prepares the decomposition removal layer in which 
decomposition removal may be carried out by operation of the photocatalyst in a photocatalyst 
containing layer on a photocatalyst containing layer, (3) The process which forms the exposure 
part for the 1st picture element part by exposing a part of portion which forms the picture 
element part on this decomposition removal layer, and carrying out decomposition removal, (4) 
The process which colors it this exposure part for the 1st picture element part, and forms the 
1st picture element part, (5) The process which forms the exposure part for the 2nd picture 
element part by exposing the decomposition removal layer in which the 1st picture element 
part on said photocatalyst containing layer is not formed, and carrying out decomposition 
removal, (6) Color it this exposure part for the 2nd picture element part, and offer the 
manufacture method of the light filter characterized by having the process which forms the 2nd 
picture element part. 

[0053] When forming a picture element part in the state where the protection-from-light part is 
not formed on the transparent base, it cannot use as a partition at the time of coloring a 
protection-from-light part a picture element part. Therefore, when the exposure part for picture 
element parts which the photocatalyst containing layer made into the parent ink nature field by 
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exposure exposes is colored and a picture element part is formed, When the width of the field 
which consists of a decomposition removal layer which remains without [ with a narrow gap 
between this exposure part for picture element parts ] being case namely, exposed is narrow, 
a possibility that the ink of the picture element part which adjoins each other across this field 
on the occasion of picture element part formation will be mixed arises. Therefore, it is desirable 
to form on the occasion of picture element part formation, after picture element parts have 
separated if possible. If the method of forming the 2nd picture element part is first taken after 
forming the 1st picture element part as mentioned above For example, it becomes it is possible 
to perform pattern exposure so that a picture element part may be formed alternately, and 
possible, when forming the 1st picture element part to change into the state where the picture 
element parts which adjoin each other when forming the picture element part which is the first 
time were left. Therefore, a light filter without the fault of ink being mixed can be manufactured 
for the same Reason as the portion of the manufacture method of a light filter of having the 
above-mentioned wettability change layer described. 

[0054] Thus, in the manufacture method of the light filter using a decomposition removal layer, 
it is desirable that the contact angles of the water on the surface of a photocatalyst containing 
layer exposed when decomposition removal of a decomposition removal layer and this 
decomposition removal layer is carried out so that it may indicate to Claim 32 differ. Thus, 
when the contact angles of the water of a decomposition removal layer and the exposed 
photocatalyst containing layer differ, it is because formation of a protection-from-light part or a 
picture element part becomes easy. 
[0055] . 

[Mode for carrying out the invention] The light filter of this invention is explained in detail 
hereafter. The light filter with which the light filter of this invention is characterized by the point 
of having the wettability change layer from which a wettability changes with operations of the 
photocatalyst in a photocatalyst containing layer, The point of having the decomposition 
removal layer in which decomposition removal is similarly carried out by operation of a 
photocatalyst can be divided into two light filters with the light filter by which it is characterized. 
Here, the light filter which has a wettability change layer first is explained, and the light filter 
which subsequently has a decomposition removal layer is explained. 

[0056] A. [ the light filter which has a wettability change layer among the light filters of light filter 
this invention which has a wettability change layer ] A transparent base and the photocatalyst 
containing layer containing the photocatalyst prepared on this transparent base, It is prepared 
on this photocatalyst containing layer, and has the feature at the place which has the 
wettability change layer from which a wettability changes with operations of the photocatalyst 
in this photocatalyst containing layer, and the picture element part which prepared the plural 
color formed on this wettability change layer by the predetermined pattern. 
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[0057] Thus, in this invention, the picture element part is prepared on the wettability change 
layer to which a wettability can be changed by operation of the photocatalyst in a photocatalyst 
containing layer. Therefore, the wettability of a portion which prepares a picture element part 
beforehand can be made into the parent ink nature field where the contact angle of water is 
small, and the contact angle of water can make other portions a large ink repellency field. 
Since ink adheres only to the parent ink nature field where the contact angle of water is small 
by coloring it the portion which prepares this picture element part, Ink spreads round the whole 
picture element part uniformly, neither the field which does not have ink in a picture element 
part, nor an irregular color arises, and ink does not adhere to other ink repellency fields. 
[0058] Moreover, in this invention, since a picture element part is formed on a wettability 
change layer in this way, a picture element part does not contact a direct photocatalyst 
containing layer, i.e., a photocatalyst. Therefore, when the organic group in the problem which 
may happen when a picture element part contacts a direct photocatalyst containing layer, for 
example, a picture element part, oxidizes and decomposes, the problem that a picture element 
part deteriorates can be prevented beforehand. 

[0059] The protection-from-light part (black matrix) usually prepared between picture element 
parts may be formed, or the light filter of this invention may not be formed. When a protection- 
from-light part is not formed in a light filter, a protection-from-light part is formed in the 
substrate which usually counters. Thus, when a protection-from-light part is formed in the 
substrate which counters, it can be said that it is desirable at the point which raises a 
numerical aperture. 

[0060] About the light filter of such this invention, a protection-from-light part explains the 
formed example to a light filter first using Drawings. 

[0061] Drawing 1 shows an example of the light filter of this invention, and [ this light filter ] The 
photocatalyst containing layer 2 prepared on the transparent base 1 , the wettability change 
layer 3 formed on this photocatalyst containing layer 2, the protection-from-light part 4 further 
formed partially on this wettability change layer 3, and the red (R) formed between this 
protection-from-light part 4, It consists of green (G) and blue (B) picture element parts 5R, 5G, 
and 5B, and a protective layer 6 further prepared on this protection-from-light part 4 and a 
picture element part 5. This protection-from-light part 4 is also called a black matrix, and is 
usually formed in the limits portion of a picture element part. 

[0062] Thus, when it is the light filter with which the protection-from-light part was prepared, the 
protection-from-light part may also be prepared on the wettability change layer. This can be 
made into the parent ink nature field in which the wettability of a portion which forms the 
protection-from-light part 4 beforehand like the case of a picture element part 5 is changed and 
where a contact angle is small by forming the protection-from-light part 4 on the wettability 
change layer 3, as shown in drawing i 1 , and can make other portions the ink repellency field 
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where the contact angle of water is large. Therefore, it is because a protection-from-light part 
can be prepared easily, without the coating material for protection-from-light parts overflowing 
into an ink repeilency field by applying the coating material for protection-from-light parts for 
forming the protection-from-light part 4 to the portion which forms this protection-from-light part 
4. 

[0063] Drawing 2 shows the example by which the protection-from-light part is not formed on 
the wettability change layer. Although the photocatalyst containing layer 2 is formed on the 
transparent base 1 and the wettability change layer 3 is further formed on this photocatalyst 
containing layer 2 also in this light filter Differing from the example of drawing 1 is the point that 
the protection-from-light part 4 is first formed on the transparent base 1 in this example, and 
the photocatalyst containing layer 2 and the wettability change layer 3 are formed on this 
transparent base 1 and the protection-from-light part 4. On this wettability change layer 3, it is 
formed so that red, green, and the blue picture element parts 5R, 5G, and 5B may take up the 
space between the protectionrfrom-light parts 4, respectively, and on it, the protective layer 6 is 
formed further. 

[0064] As the light filter of this invention is shown in drawing 1 , the protection-from-light part 4 
and a picture element part 5 may be formed on the wettability change layer 3, and as shown in 
drawing 2 , only a picture element part 5 may be formed on the wettability change layer 3. 
[0065] Next, the example by which the protection-from-light part is not formed in the light filter 
is explained using drawing 3 . 

[0066] Drawing 3 shows an example of the light filter with which the protection-from-light part 
of this invention is not formed, and [ this light filter ] It consists of the red (R), the green (G) and 
the blue (B) picture element parts 5R, 5G, and 5B which were formed on the photocatalyst 
containing layer 2 prepared on the transparent base 1, and the wettability change layer 3 
formed on this photocatalyst containing layer 2, and a protective layer 6 further prepared if 
needed on this picture element part 5. 

[0067] Each portion which constitutes the light filter of this invention is explained hereafter, 
respectively. 

[0068] (Photocatalyst containing layer) In this invention, as shown in drawing 1 , drawing 2 , 
and drawing 3 , the photocatalyst containing layer 2 for changing the wettability of the 
wettability change layer 3 is formed on the transparent base 1 . 

[0069] As long as the photocatalyst in a photocatalyst containing layer is the composition that 
the wettability of the wettability change layer formed on it is changed, this photocatalyst 
containing layer is not limited in particular, may consist of a photocatalyst and a binder, and 
may be produced with a photocatalyst simple substance. Moreover, although especially the 
wettability of that surface may be parent ink nature or you may be ink repeilency, it is desirable 
that it is parent ink nature for the sake of the convenience which forms a wettability change 
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layer etc. on this photocatalyst containing layer. 

[0070] [ the operation mechanism of the photocatalyst represented by titanium oxide which is 
mentioned later in this photocatalyst containing layer ] Although it is not necessarily clear, the 
carrier generated by the exposure of light is considered to exert change on the chemical 
constitution of an organic substance with the active oxygen kind produced under existence of a 
direct reaction with a nearby compound or oxygen, and water. In this invention, this carrier is 
considered to be what exerts an operation on the compound in the wettability change layer 
formed on the photocatalyst containing layer. 

[0071] The titanium oxide known as an optical semiconductor as a photocatalyst used by this 
invention (Ti02), Zinc oxide (ZnO), tin oxide (Sn02), strontium titanate (SrTi03), Tungstic 
oxide (W03), bismuth oxide (Bi203), and iron oxide (Fe203) can be mentioned, it can choose 
from these; and one sort or two sorts or more can be mixed and used. 
[0072] Especially in this invention, bandgap energy is high, and is chemically stable, toxicity 
does not have it, either, and titanium oxide is suitably used from acquisition being easy. 
Although there are an anatase type and a rutile type in titanium oxide and each can be used 
for it by this invention, anatase type titanium oxide is desirable. Anatase type titanium oxide 
has excitation wavelength in 380nm or less. 

[0073] As such anatase type titanium oxide for example, hydrochloric acid amalgam- 
decomposition type anatase type titania - sol (STS-02 (mean particle diameter of 7nm) by 
Ishihara Sangyo Kaisha, Ltd., ST-K01 by Ishihara Sangyo Kaisha, Ltd.), and nitric acid 
amalgam-decomposition type anatase type titania - sol (product TA[ made from Nissan 
Chemistry ]-15 (mean particle diameter of 12nm)) etc. can be mentioned. 
[0074] Since a photocatalysis occurs effectively so that it is small, the grain size of a 
photocatalyst is desirable, mean particle diameter or its 50nm or less are desirable, and it is 
desirable especially to use a photocatalyst of 20nm or less. Moreover, since the surface 
roughness of the formed photocatalyst containing layer becomes small so that the grain size of 
a photocatalyst is small, are desirable. Since the center line average surface roughness of a 
photocatalyst containing layer will become coarse, and the ink repellency of the non-exposed 
area of a photocatalyst containing layer will fall and being discovered of the parent ink nature 
of an exposure part will become inadequate if the grain size of a photocatalyst exceeds 
100nm, it is not desirable. 

[0075] The photocatalyst containing layer in this invention may be formed with a photocatalyst 
independent, as mentioned above, and is mixed with a binder and may be formed. 
[0076] When forming with a photocatalyst independent, in the case of titanium oxide, formless 
titania is formed on a transparent base material, and the method of subsequently to crystalline 
titania carrying out a phase change by calcination etc. is mentioned. As formless titania used 
here, for example A hydrolysis of the mineral salt of titanium, such as titanium tetrachloride 
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and sulfuric acid titanium, Organic titanium compounds, such as dehydration condensation, 
tetra-ethoxy titanium, tetraisopropoxy titanium, tetra-n-propoxytitanium, tetrabutoxytitanium, 
and tetramethoxy titanium, can be obtained by a hydrolysis and dehydration condensation 
under acid existence. * 

[0077] Moreover, when using a binder, what has the high bond energy which is not 
decomposed by the light excitation of the photocatalyst of the above [ the main skeleton of a 
binder] is desirable. For example, the organopolysiloxane which the wettability change layer 
mentioned later explains in detail by the way as such a binder can be mentioned. 
[0078] When [ thus, ] organopolysiloxane is used as a binder The above-mentioned 
photocatalyst containing layer can distribute in a solvent organopolysiloxane which is a 
photocatalyst and a binder with other additives if needed, can prepare coating liquid, and can 
form it by applying this coating liquid on a transparent base. As a solvent to be used, the 
organic solvent of alcoholic systems, such as ethanol and isopropanol, is desirable. Spreading 
can be performed by the well-known spreading methods, such as a spin coat, a spray coat, a 
DIBBU coat, a roll coat, and a bead coat. When the ultraviolet curing type component is 
contained as a binder, it can do [ forming a photocatalyst containing layer or ] by irradiating 
ultraviolet radiation and performing hardening treatment. 

[0079] Moreover, a formless silica precursor can be used as a binder. This formless silica 
precursor is expressed with general formula SiX4, and silanol which is the silicon compounds 
which are halogen, a methoxy group, an ethoxy group, or an acetyl group, and those 
hydrolyzates, or with an average molecular weight of 3000 or less polysiloxane of X is 
desirable. 

[0080] Specifically, tetra-ethoxy silane, tetra-isopropoxysilane, tetra-n-propoxysilane, tetra- 
butoxysilane, tetramethoxy silane, etc. are mentioned. Moreover, in this case, the precursor of 
formless silica and the grains of a photocatalyst are uniformly distributed in a nonaqueous 
nature solvent, and after making the moisture in the air hydrolyze and making silanol form on a 
transparent base, a photocatalyst containing layer can be formed by carrying out dehydration 
condensation polymerization in ordinary temperature. If dehydration condensation 
polymerization of silanol is performed above 100 degrees C, the degree of polymerization of 
silanol can improve the hardness of increase and a membrane surface. Moreover, these 
binders can mix independent or two sorts or more, and can be used. 
[0081] The content of the photocatalyst in a photocatalyst containing layer can be preferably 
set up in 20 to 40weight % of the range five to 60weight %. Moreover, the thickness of a 
photocatalyst containing layer has desirable within the limits of 0.05-10 micrometers. 
[0082] Moreover, a photocatalyst containing layer can be made to contain a surface active 
agent other than the above-mentioned photocatalyst and a binder. Specifically, it is Nikko 
Chemicals NIKKOL. BL, BC, Hydrocarbon systems, such as each series of BO and BB, 
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ZONYL by E. I. du Pont de Nemours& Co. FSN, FSO, Asahi Glass Make Sir Chlorofluocarbon 
S-141, 145, Dainippon Ink & Chemicals Make Mega Fuck F-141, 144, FUTAJIENTO F-200 
made from NEOSU, F251, Daikin Industries, LTD. make uni-dyne DS-401, 402, 3M Fluorad 
FC-170, the fluorine system of 176 grades Or it can do [ mentioning the nonionic surface active 
agent of a silicone system, or ], and a cation system surface active agent, an anion system 
surface active agent, and an amphoteric surface active agent can also be used. 
[0083] To a photocatalyst containing layer, besides the above-mentioned surface active agent, 
furthermore, polyvinyl alcohol, Unsaturated polyester, an acrylate resin, polyethylene, diallyl 
phthalate, An ethylene propylene diene monomer, an epoxy resin, a phenol resin, 
Polyurethane, a melamine resin, polycarbonate, polyvinyl chloride, Polyamide, polyimide, 
styrene butadiene rubber, polychloroprene rubber, Oligomer, such as polypropylene, 
polybutylene, polystyrene, polyvinyl acetate, polyester, polybutadiene, polybenzimidazole, poly 
acrylic nitrile, epichlorohydrin, polysulfide, and polyisoprene, polymer, etc. can be made to 
contain. 

[0084] (Wettability change layer) As shown in drawing 1 , draw[ng_2 , and drawing 3 , the 
wettability change layer 3 is formed on the above-mentioned photocatalyst containing layer 2. 
This wettability change layer is not limited especially if a wettability changes with the 
photocatalysts in a photocatalyst containing layer, but it is desirable that this wettability change 
layer is a wettability change layer from which a wettability changes so that the contact angle of 
water may fall by exposure. 

[0085] Thus, by preparing the wettability change layer from which a wettability changes so that 
the contact angle of water may fall by exposure on a photocatalyst containing layer It becomes 
possible by performing pattern exposure etc. to make easily into a parent ink nature field only 
the portion in which a wettability can be changed easily, and it can be considered as the parent 
ink nature field where the contact angle of water is small, for example, a picture element part is 
formed. Therefore, it is because a light filter can be manufactured efficiently and it becomes 
advantageous in cost. 

[0086] Here, a parent ink nature field is a field where the contact angle of water is small, and 
suppose that the wettable good field to the coating material for protection-from-light parts, the 
ink, for example, the ink for ink jets, for coloring, etc. is said. Moreover, an ink repellency field ' 
is a field where the contact angle of water is large, and the wettability to the ink for coloring or 
the coating material for protection-from-light parts decides to say a bad field. 
[0087] As for the above-mentioned wettability change layer, in the portion which the contact 
angle of the water is not exposing, it is desirable that it is 140 degrees or more preferably 90 
degrees or more. Since the portion which this is not exposing is a portion as which ink 
repellency is required in this invention, when its contact angle of water is smaller than 90 
degrees, it is because ink repellency is not enough, and a possibility that ink and the coating 
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material for protection-from-light parts remain arises, so it is not desirable. 

[0088] Moreover, when the above-mentioned wettability change layer is exposed, it is 

desirable that it is the layer which the contact angle of water falls and becomes 20 or less 

degrees more preferably 30 or less degrees. The contact angle of the water of the exposed 

portion was made into 30 or less degrees because the ink in this portion and the breadth of the 

coating material for protection-from-light parts may have been inferior and the color omission in 

a picture element part etc. may have arisen, when exceeding 30 degrees. 

[0089] In addition, the contact angle of water here says the value which used and measured 

the contact angle measuring instrument (product CAmade from Kyowa Interface Science 1Z 

type), 30 seconds after waterdrop is dropped from a micro syringe. 

[0090] As a material used for such a wettability change layer [ the material from which a 

wettability changes with the characteristics of the wettability change layer mentioned above, 

i.e., the photocatalyst in the photocatalyst containing layer which adjoins by exposure, ] And if 

it has the principal chain which it deteriorates and is hard to disassemble by operation of a 

photocatalyst although it is not what is limited especially -- (1) - sol - [ with a gel reaction etc. / 

chloro or alkoxysilane / and ] Organopolysiloxane, such as organopolysiloxane which carries 

out polycondensation and demonstrates big hardness, and organopolysiloxane which 

constructed the bridge in reactive silicone excellent in (2) ****** or oil repellency, can be 

mentioned. 

[0091] In the case of above (1), it is general formula:YnSiX (4-n) (here, Y shows an alkyl 
group, a fluoro alkyl group, a vinyl group, an amino group, a phenyl group, or an epoxy group, 
and X shows an alkoxyl group, an acetyl group, or halogen.), n is an integer to 0-3. It is 
desirable that it is organopolysiloxane which is one sort or two sorts or more of the hydrolysis 
condensate or the cohydrolysis condensates of a silicon compound which are shown. In 
addition, as for the carbon number of the group shown by Y here, it is desirable that it is within 
the limits of 1-20, and, as for the alkoxy group shown by X, it is desirable that they are a 
methoxy group, an ethoxy group, a propoxy group, and a butoxy machine. 
[0092] Specifically Methyltrichlorosilan, methyl tribrom silane, methyl trimetoxysilane, Methyl 
triethoxysilane, methyl triisopropoxy silane, methyl bird t-butoxysilane; Ethyl trichlorosilan, 
Ethyl tribrom silane, ethyltrimethoxysilane, ethyltriethoxysilane, Ethyl triisopropoxy silane, ethyl 
bird t-butoxysilane;n-propyl trichlorosilan, n-propyl tribrom silane, n-propyltrimethoxysilane, n- 
propyl triethoxysilane, n-propyl triisopropoxy silane, n-propyl bird t-butoxysilane; n-hexyl 
trichlorosilan, To n-, KISHIRU tribrom silane, n-hexyl trimethoxysilane, To n-hexyl 
triethoxysilane and n-, KISHIRU triisopropoxy silane, n - Pass and KISHIRUTORI t- 
butoxysilane;n-decyltrichlorsilane, n-decyltribromsilane, n-decyltrimetoxysilane, n- 
decyltriethoxysilane, n-DESHIRU triisopropoxy silane, n-DESHIRUTORI t-butoxysilane;n- 
octadecyltrichlor silane, n-octadecyl tribrom silane, n-octadecyltrimethoxysilane, n-octadecyl 
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triethoxysilane, n-octadecyl triisopropoxy silane, n-octadecyl bird t-butoxysilane; Phenyl 
trichlorosilan, Phenyl tribrom silane, phenyltrimethoxysilane, phenyltriethoxysilane, Phenyl 
triisopropoxy silane, phenyl bird t-butoxysilane; Tetra-KURORU silane, Tetra-bromine silane, 
tetramethoxy silane, tetra-ethoxy silane, Tetra-butoxysilane, dimethoxy diethoxysilane; 
Dimethyl dichloro silane, dimethyl - a jib - ROM silane, dimethyldimethoxysilane, and 
dimethyl diethoxysilane; diphenyl dichloro silane - diphenyl - a jib - ROM silane, 
diphenyldimethoxysilane, and diphenyl diethoxysilane; phenylmethyl dichloro silane - 
phenylmethyl - a jib - ROM silane and phenylmethyldimethoxysilane -- 
Phenylmethyldiethoxysilane; Bird KURORU hydrosilane, bird bromine hydrosilane, trimethoxy 
hydrosilane, triethoxy hydrosilane, triisopropoxy hydrosilane, tri(t-butoxy) hydrosilane; vinyl 
trichlorosilan, Vinyl tribrom silane, vinyltrimetoxysilane, vinyltriethoxysilane, Vinyl triisopropoxy 
silane, vinyl bird t-butoxysilane; Trifluoro propyl trichlorosilan, Trifluoro propyl tribrom silane, 
trifluoropropyl trimetoxysilane, Trifluoropropyl triethoxysilane, trifluoropropyl 
triisopropoxysilane, Trifluoro propyl bird t-butoxysilane; gamma-glycidoxy propyl 
methyldimethoxysilane, Gamma-glycidoxypropylmethyldietoxysilane, gamma- 
glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma-glycidoxy 
propyl triisopropoxy silane, gamma-glycidoxy propyl bird t-butoxysilane; Gamma- 
metaacryloxypropylmethyldimethoxysilane, gamma-metaacryloxypropylmethyldiethoxysilane, 
gamma-meta-acryloxyprophyltrimethoxysilane, gamma-meta-acryloxyprophyltriethoxysilane, 
gamma-meta-acryloxyprophyl triisopropoxy silane, gamma-meta-acryloxyprophyl bird t- 
butoxysilane; gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl 
methyldiethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
triethoxysilane, gamma-aminopropyl triisopropoxy silane, gamma-aminopropyl bird t- 
butoxysilane; Gamma-mercaptpropylmethyl dimethoxysilane, gamma-mercapto propylmethyl 
diethoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-mercapto propyl 
triethoxysilane, gamma-mercapto propyl triisopropoxy silane, gamma-mercapto propyl bird t- 
butoxysilane; beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) 
ethyltriethoxysilane;, those partial hydrolysis thing;, and those mixtures can be used. 
[0093] Moreover, polysiloxane containing especially a fluoro alkyl group can use preferably, 
and specifically One sort or two sorts or more of hydrolysis condensate of the following fluoro 
alkyl silane and a cohydrolysis condensate are mentioned, and what was generally known as a 
fluorine system silane coupling agent can be used. 

[0094] CF3 3CH2CH2Si (CF2) 3;CF3 (OCH3) 5CH2CH2Si (CF2) 3;CF3 (OCH3) 7CH2CH2Si 
(CF2) 3;CF3 (OCH3) 9CH2CH2Si (CF2) 3; (OCH3) 2CF (CF3) 4CH2CH2Si (CF2) 3; (OCH3) 
2CF (CF3) 6CH2CH2Si (CF2) 3; (OCH3) 2CF (CF3) 8CH2CH2Si (CF2) 3;CF3 (OCH3) 
C2H4Si (C6H4) 3;CF3 (OCH3) 3 (CF2) C2H4Si (C6H4) 3;CF3 (OCH3) 5 (CF2) C2H4Si 
(C6H4) 3;CF3 (OCH3) 7 (CF2) C2H4Si (C6H4) 3;CF3 (OCH3) 3CH2CH2SiCH3 (CF2) 2;CF3 
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(OCH3) 5CH2CH2SiCH3 (CF2) 2;CF3(CF2)7CH2CH2SiCH3(OCH3)2;CF3(CF2) 
9CH2CH2SiCH3(OCH3)2;(CF3)2CF(CF2)4CH2CH2SiCH3(OCH3)2;(CF3)2CF(CF2) 
6CH2CH2Si (OCH3) CH3(OCH3) 2;(CF3) 2CF(CF2) 8CH2CH= 2Si CH3 2;CF3 (OCH3) 
C2H4SiCH3 (C6H4) 2;CF3 (OCH3) 3 (CF2) C2H4SiCH3 (C6H4) 2;CF3 (OCH3) 5 (CF2) 
C2H4SiCH3 (C6H4) 2;CF3 (OCH3) 7 (CF2) C2H4SiCH3 (C6H4) 2;CF3 (OCH3) 3CH2CH2Si 
(OCH2CH3) 3;CF3(CF2) 5CH2CH2Si(OCH2CH3) 3;CF3(CF2) 7CH2CH2Si(OCH2CH3) 3;CF3 
(CF2) 9CH2CH2Si(OCH2CH3) 3; (CF2) And CF3(CF2) 7S02N(C2H5) C2H4CH2Si(OCH3)3. 
[0095] By using polysiloxane containing the above fluoro alkyl groups as a binder, the ink 
repellency of the non-exposed area of a wettability change layer improves greatly, and 
discovers the function which bars adhesion of the coating material for protection-from-light 
parts and the ink for coloring. 

[0096] Moreover, the compound which has the frame expressed with a following general 

formula as the above-mentioned reactive silicone of (2) can be mentioned. 

[0097] 

[Chemical formula 1] 



R ■ 




[0098] However, n is two or more integers, R1 and R2 are the displacement or the 
unsubstituted alkyls, ARUKENIRU, the aryls, or the cyano alkyl groups of carbon numbers 1- 
10, respectively, and 40% or less of the whole is vinyl, a phenyl, and a halogenation phenyl in 
a molar ratio. Moreover, since R1 and R2 become the smallest [ the thing of a methyl group ] 
in surface energy, it is desirable, and it is desirable that a methyl group is 60% or more in a 
molar ratio. Moreover, in a chain end or a side chain, it has reactant machines, such as at least 
one or more hydroxyl groups, in a chain. 

[0099] Moreover, you may mix the stable ORGANO silicon compound which does not carry out 
crosslinking reaction like dimethylpolysiloxane with the above-mentioned organopolysiloxane. 
[0100] The wettability change layer in this invention can be made to contain a surface active 
agent further. Specifically, it is Nikko Chemicals NIKKOL. BL, BC, Hydrocarbon systems, such 
as each series of BO and BB, ZONYL by E. I. du Pont de Nemours& Co. FSN, FSO : Asahi 
Glass Make Sir Chlorofluocarbon S-141, 145, Dainippon Ink & Chemicals Make Mega Fuck F- 
141, 144, FUTAJIENTO F-200 made from NEOSU, F251, Daikin Industries, LTD. make uni- 
dyne DS-401, 402, 3M Fluorad FC-170, the fluorine system of 176 grades Or it can do 
[ mentioning the nonionic surface active agent of a silicone system, or ], and a cation system 
surface active agent, an anion system surface active agent, and an amphoteric surface active 
agent can also be used. 
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[0101] In a wettability change layer, besides the above-mentioned surface active agent, 
moreover, polyvinyl alcohol, Unsaturated polyester, an acrylate resin, polyethylene, diallyl 
phthalate, An ethylene propylene diene monomer, an epoxy resin, a phenol resin, 
Polyurethane, a melamine resin, polycarbonate, polyvinyl chloride, Polyamide, polyimide, 
styrene butadiene rubber, polychloroprene rubber, Oligomer, such as polypropylene, 
polybutylene, polystyrene, polyvinyl acetate, polyester, polybutadiene, polybenzimidazole, poly 
acrylic nitrile, epichlorohydrin, polysulfide, and polyisoprene, polymer, etc. can be made to 
contain. 

[0102] Such a wettability change layer can distribute in a solvent the component mentioned 
above with other additives if needed, can prepare coating liquid, and can form it by applying 
this coating liquid on a photocatalyst containing layer. As a solvent to be used, the organic 
solvent of alcoholic systems, such as ethanol and isopropanol, is desirable. Spreading can be 
performed by the well-known spreading methods, such -as a spin coat, a spray coat, a DIBBU 
coat, a roll coat, and a bead coat. Moreover, when the ultraviolet curing type component is 
contained, it can do [ forming a wettability change layer or ] by irradiating ultraviolet radiation 
and performing hardening treatment. 

[0103] In this invention, it is desirable especially more desirable than relations, such as 
wettable change velocity by a photocatalyst, that it is 0.001 micrometer to 1 micrometer, and 
the thickness of this wettability change layer is within the limits of 0.01-0.1 micrometer. 
[0104] [ with an operation of the photocatalyst in the photocatalyst containing layer which 
adjoins by using the wettability change layer of the component mentioned above in this 
invention ] Using an operation of oxidation of the organic group and additive which are a part of 
above-mentioned component, decomposition, etc., the wettability of an exposure part can be 
changed, it can be considered as parent ink nature/and a wettability with a non-exposed area 
can be made to produce a big difference. Therefore, the advantageous light filter also in cost in 
which quality is good can be obtained by raising the receptiveness (parent ink nature) and 
rebounding nature (ink repellency) of the coating material for protection-from-light parts and 
the ink for coloring, for example, the ink of an ink jet method. 

[0105] Moreover, in this invention, since a picture element part is formed on a wettability 
change layer in this way, a picture element part does not contact a direct photocatalyst 
containing layer, i.e., a photocatalyst. Therefore, when the organic group in the problem which 
may happen when a picture element part contacts a direct photocatalyst containing layer, for 
example, a picture element part, oxidizes and decomposes, the problem that a picture element 
part deteriorates can be prevented beforehand. 

[0106] (Picture element part) In this invention, it has the feature at the place where the picture 
element part 5 was formed on the wettability change layer 3 formed on the photocatalyst 
containing layer 2 as shown in drawjng 1 , drawing ^ , and drawing 3 . In this invention, it is 
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exposed in the above-mentioned photocatalyst containing layer, and a picture element part is 
formed in the parent ink nature field where the contact angle of water is low by a . 
predetermined pattern of the ink of a plural color. Usually, a picture element part is formed by 
red (R), green (G), and three blue (B) colors. Coloring pattern shape in this picture element 
part can be considered as well-known arrangement, such as a stripe type, a mosaic type, a 
triangle type, and a 4-pixel arrangement type, and coloring area can be set up arbitrarily. 
[0107] In this invention, the material which forms this picture element part changes with 
methods of coloring a picture element part. Although the spreading method which applies a 
well-known coating material as a method of coloring this picture element part, by well-known 
methods, such as a spray coat, a dip coat, a roll coat, and a bead coat, for example, vacuum 
thin film form, etc. can be held In this invention, being colored by an ink jet method is desirable. 

[0108] Each coloring method which this mentioned above needs to repeat the process that it is 
the same in order to color red (R), green (G), and three blue (B) colors, 3 times, and there are 
a problem of becoming a cost overrun, and a problem that the yield falls in order to repeat a 
process. By coloring a picture element part by the ink jet method, it is possible to color all the 
colors at once, and it is for such a problem not to arise. 

[0109] Although roughly classified into water and oiliness as ink of the ink jet method which 
forms such a picture element part, even if it is which ink in this invention, it can use, but the 
water ink which used water as the base from the relation of surface tension is desirable. 
[01 10] the aqueous ink used by this invention -- as a solvent -- water - independent or using 
the mixed solvent of water and a water-soluble organic solvent cut. on the other hand, a head 
is stuck for oily ink - etc. - in order to protect, what used the solvent of the high boiling point 
as the base is used preferably. A pigment with a well-known colorant used for the ink of such 
an ink jet method and a color are used widely. Moreover, a solvent can also be made to 
contain meltable and insoluble resin for dispersibility and the improvement in fixable. In 
addition, surface-active-agent; antiseptics; antifungal-agent; pH-adjuster; defoaming-agent; 
ultraviolet-ray-absorbent; viscosity controlling agents, such as a nonionic surface active agent, 
a cationic surface active agent, and an amphoteric surface active agent: You may add a 
surface tension regulator etc. if needed. 

[0111] Moreover, since usual ink jet ink has low aptitude viscosity, many binder resin cannot 
be contained, but fixing ability can be given to the colorant itself by carrying out granulation of 
the color particle in ink in the form wrapped in resin. Such ink can also be used in this 
invention. Furthermore, what is called hot melt ink and UV curing nature ink can also be used. 
[01 12] In this invention, it is desirable to use UV curing nature ink especially. By using UV 
curing nature ink, by an ink jet method's coloring and irradiating UV after forming a picture 
element part, ink can be stiffened quickly and it can send to the following process immediately. 
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Therefore, it is because a light filter can be manufactured efficiently. 
[0113] Such UV curing nature ink uses a prepolymer, a monomer, a photoinitiator, and a 
colorant as a principal component. As a prepolymer, polyester acrylate, polyurethane acrylate, 
It can use without limiting especially either of the prepolymers, such as epoxy acrylate, 
polyether acrylate, oligo acrylate, alkyd acrylate, polyol acrylate, and silicon acrylate. 
[0114] As a monomer, vinyl monomer;n-hexyl acrylate, such as styrene and vinyl acetate, 
Monofunctional acrylic monomers, such as phenoxy ethyl acrylate; Diethylene glycol 
diacrylate, Polyfunctional acrylic monomers, such as 1, 6-hexanediol diacrylate, hydroxy 
piperine acid ester neopentyl glycol diacrylate, trimethylolpropane triacrylate, and 
dipentaerythritol hexa acrylate, can be used. The above-mentioned prepolymer and a 
monomer may be used independently, and may be ****(ed) two or more sorts. 
[0115] A photopolymerization initiator Isobutyl benzoin ether, isopropyl benzoin ether, Benzoin 
ethyl ether, benzoin methyl ether, the 1 -phenyl I, 2-PUROPA dione 2-oxime, 2 and 2- 
dimethoxy 2-phenyl acetophenone, benzyl, hydroxy cyclohexyl phenyl ketone, Diethoxy 
acetophenone, 2-hydroxy 2-methyl 1 -phenyl propane 1-ON, That from which desired 
hardening characteristics are acquired can be chosen and used out of benzophenone, a chloro 
thioxan ton, 2-chloro thioxan ton, an isopropyl thioxan ton, 2-methyl thioxan ton, chlorination 
benzophenone, halogenation alkyl allyl compound ketone, etc. In addition, you may add optical 
sensitizers, such as optical start assistant; thioxanthone, such as fatty amine and aromatic 
amine, etc. if needed. 

[0116] [ an example ] although the example of the light filter of this invention shown in drawing 
1 , drawing 2 , and drawing 3 shows red (R), green (G), and the example in which all blue (B) 
picture element parts were formed on much more wettability change layer and the 
photocatalyst containing layer This invention is not limited to this and For example, the 
wettability change layer and photocatalyst containing layer for red picture element parts, That 
by which the picture element part was formed on the two or more layers wettability change 
layer and the photocatalyst containing layer as it was called the wettability change layer for 
green picture element parts and the photocatalyst containing layer, the wettability change layer 
for blue picture element parts, and the photocatalyst containing layer is also included. 
[0117] (Protection-from-light part) In the light filter of the type with which the protection-from- * 
light part is formed in the light filter side among the light filters of this invention, as shown in \ 
drawing 1 and drawing 2 , the protection-from-light part 4 is formed in the limits portion of the 
above-mentioned picture element part 5. 

[0118] The protection-from-light part in this invention is the layer which contained carbon 
particles, the metal oxide, the inorganic pigment, the organic pigment, etc. in the resin binder, 
and thickness can be set up within the limits of 0.5-10 micrometers. As a resin binder, one sort 
or the constituent mixed two or more sorts can be used for aqueous resin, such as 
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polyacrylamide, polyvinyl alcohol, gelatin, casein, and cellulose. Moreover, it can do [ using an 
O/W emulsion type resin composition thing, for example, the thing which emulsion-ized 
reactive silicone, as a resin binder, or ]. 

[0119] Moreover, such a protection-from-light part can form metal thin films, such as chromium 
about 1000-2000A thick, by the sputtering method, a vacuum deposition method, etc., and can 
form them by patterning this thin film. Furthermore, the polyimide resin which made light- 
sheilding grains, such as carbon particles, contain, The photosensitive resin layer which made 
light-sheilding grains which formed resin layers, such as an acrylate resin and an epoxy resin, 
and patterned and formed this resin layer, such as a thing, carbon particles, and a metal oxide, 
contain is formed, and this photosensitive resin layer can be used even if it is any which were 
NINGU and formed PATA1. 

[0120] When [ in addition, ] forming a protection-from-light part on the above-mentioned 
wettability change layer in this invention Since a protection-from-light part is easily formed by 
forming the wettable good portion in the wettability change layer beforehand, and applying the 
coating material for protection-from-light parts to the portion, it is desirable to be formed by the 
coating material for protection-from-light parts in which the solvent etc. was made to dissolve 
the above-mentioned light-sheilding particles and resin. 

[0121] (Transparent base) In this invention, as shown in drawing 1 , drawing 2 , and drawing 
3 , it has the feature at the place where the wettability change layer 3 was formed on the 
photocatalyst containing layer 2 formed on the transparent base 1 . 

[0122] [ as this transparent base, especially if conventionally used for the light filter, are not 
limited, but ] For example, the transparent flexible material which has the flexibility of 
transparent rigid material without the flexibility of quartz glass, Pyrex glass, a synthetic quartz 
board, etc. or a transparent resin film, the resin board for optics, etc. can be used. Especially in 
this, [ Corning, Inc. make 7059 glass ] Since it is the small material of an thermal expansion 
coefficient and is alkali free glass which is excellent in dimensional stability and the workability 
in high temperature heat-treatment, and does not contain an alkali component in glass, it is 
suitable for the light filter for color liquid crystal displays by an active matrix system. 
[0123] In this invention, although a transparent base uses a usually transparent thing, it is 
possible to use also with a reflexible substrate and the reflexible substrate colored white. 
Moreover, what performed the surface treatment of the object for alkali elution prevention, or 
the gas barrier property grant and the other purposes if needed may be used for a transparent 
base. 

[0124] (Protective layer) As shown in draw ing 1 , drawing 2 , and djawing_3 , a protective layer 
6 is formed on the surface of a light filter if needed. This protective layer is prepared in order to 
prevent the elution to a coloring layer, or a coloring layer and the liquid crystal layer of the 
component contained in photocatalyst content, while making a light filter flat. 
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[0125] The thickness of a protective layer can be set up in consideration of the light 
transmittance of the material used, the surface state of a light filter, etc., for example, can be 
set up in the range which is 0.1-2.0 micrometers. A protective layer can be formed using what 
has the light transmittance demanded as transparent protection layer out of well-known 
transparent photopolymer and 2 liquid hardening type transparent resin etc., for example. 
[0126] B. Explain the light filter which has a decomposition removal layer, next the light filter 
which has a decomposition removal layer. [ the light filter which has a decomposition removal 
layer among the light filters of this invention ] In the light filter which has a transparent base 
and the picture element part which prepared the plural color by the predetermined pattern on 
this transparent base It is prepared on the photocatalyst containing layer which contains a 
photocatalyst on said transparent base, and a photocatalyst containing layer. It is 
characterized by the contact angles of the water on the surface of a photocatalyst containing 
layer exposed when it has the decomposition removal layer in which decomposition removal 
may be carried out by operation of the photocatalyst in a photocatalyst containing layer and 
decomposition removal of this decomposition removal layer and this decomposition removal 
layer is carried out differing. 

[0127] Thus, by having the decomposition removal layer in which decomposition removal may 
be carried out by operation of the photocatalyst in a photocatalyst containing layer on a 
photocatalyst containing layer, it is decomposed by operation of a photocatalyst and the 
exposed portion is removed. Therefore, a decomposition removal layer will expose the portion 
by which a photocatalyst containing layer will remain on the surface and the exposed portion is 
not exposed to the surface. Therefore, if the decomposition removal layer of the portion is 
removed by irradiating light and making a photocatalyst act on the portion which forms a 
decomposition removal layer with the material of ink repellency, for example, forms a 
photocatalyst containing layer with the material of parent ink nature, and forms a picture 
element part beforehand The exposed portion serves as a parent ink nature field, and the 
portion which is not exposed serves as an ink repellency field. The wettability of a portion 
which prepares a picture element part beforehand can be made into the parent ink nature field 
where the contact angle of water is small by this, and the contact angle of water can make 
other portions a large ink repellency field. By coloring it the portion of the parent ink nature field 
in which this picture element part is prepared, ink adheres only to the parent ink nature field 
where the contact angle of water is small/Therefore, a picture element part can be formed and 
it is not necessary to perform a development process and a cleaning process for every coloring 
pattern formation of each color picture element part by performing pattern exposure and 
coloring, like the light filter which has the wettability change layer mentioned above. For this 
reason,- it is possible to simplify a process easily, and the light filter obtained is inexpensive, 
and it is highly minute, and there are no defects, such as a white omission. 
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[0128] In this invention, as illustrated by the above-mentioned explanation, the case where a 
decomposition removal layer is ink repellency and a photocatalyst containing layer is parent 
ink nature is desirable, but this invention is not limited to this. That is, a photocatalyst 
containing layer may be ink repellency and a decomposition removal layer may be parent ink 
nature. In this case, the part which does not form a picture element part or a protection-from- 
light part is exposed, decomposition removal of the decomposition removal layer is carried out, 
and a photocatalyst containing layer is exposed. The exposed portion serves as ink repellency 
by this, a decomposition removal layer remains and the portion which was not exposed serves 
as parent ink nature. 

[0129] Although it is the difference in the contact angle of the water of a decomposition 
removal layer and the exposed photocatalyst containing layer here, it is desirable to differ at 
least 30 degrees or more, and differing especially 60 degrees or more is desirable. When the 
difference in the contact angle of this water is small, it is because the formation of a picture 
element part and the formation of a protection-from-light part which are performed using the 
difference in the contact angle of this water become difficult. 

[0130] In the light filter of this invention which has this decomposition removal layer, the K ] 
protection-from-light part (black matrix) usually prepared between picture element parts may I 
. be formed like the light filter which has the above-mentioned wettability change layer, or you 1 
may not be formed. f 
[0131] In the light filter of such this invention, the example by which the protection-from-light 
part was formed in the light filter is first explained using Drawings. 

[0132] Drawing 4 shows the example in which the protection-from-light part of the light filter of 
this invention was formed. The photocatalyst containing layer 2 is formed so that the 
protection-from-light part 4 may be formed on the transparent base 1 and this light filter may 
cover this transparent base 1 and the protection-from-light part 4. The decomposition removal 
layer 7 remains into the portion equivalent to the protection-from-light part 4 on this 
photocatalyst containing layer 2, and red (R), green (G), and the blue (B) picture element parts 
5R, 5G, and 5B are formed between this decomposition removal layer. The protective layer 6 
is formed on this decomposition removal layer 7 and a picture element part 5. 
[0133] In this example, although the decomposition removal layer 7 was formed over the whole 
surface at the beginning on the photocatalyst containing layer 2, when it. exposes the portion 
which forms a picture element part 5 after that, decomposition removal of the exposure portion 
of the decomposition removal layer 7 will be carried out by operation of the photocatalyst of the 
photocatalyst containing layer 2. For this reason, in the light filter shown in formed drawing 4 , 
the decomposition removal layer 7 will remain only into the portion equivalent to the protection- 
from-light part 4 which is not exposed. 

[0134] Next, the example by which the protection-from-light part is not formed in the light filter 
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is explained using drawing 5 . 

[0135] Drawing 5 shows an example of the light filter with which the protection-from-light part 
of this invention is not formed, and [ this light filter ] The red (R) formed between the 
photocatalyst containing layer 2 prepared on the transparent base 1, the decomposition 
removal layer 7 which remains partially on this photocatalyst containing layer 2, and this 
decomposition removal layer 7, It consists of green (G) and blue (B) picture element parts 5R, 
5G, and 5B, and a protective layer 6 further prepared if needed on this decomposition removal 
layer 7 and a picture element part 5. 

[0136] Also in this example, although the decomposition removal layer 7 was formed the whole 
surface on the photocatalyst containing layer 2 at the time of manufacture, decomposition 
removal of the decomposition removal layer 7 of the portion which forms a picture element part 
5 is carried out by operation of the photocatalyst ofrthe photocatalyst containing layer 2 by 
exposing into the portion which forms the picture element part 5 on the decomposition removai 
layer 7. Therefore, in the light filter shown in drawing 5 , the decomposition removal layer 7 will 
remain only between picture element parts 5. 

[0137] Each portion which constitutes the light filter of this invention is explained hereafter, 
respectively. 

[0138] Since the contents explained above M A. the light filter which has a wettability change 
layer" are overlapped about a transparent base, a protection-from-light part, a picture element 
part, and a protective layer among each portion which constitutes the light filter which has the 
decomposition removal layer of this invention, these explanation is omitted here. 
[0139] (Photocatalyst containing layer) In this invention, as shown in drawing 4 and drawing 5 , 
the photocatalyst containing layer 2 for decomposing the decomposition removal layer 7 is 
formed on the transparent base 1 . 

[0140] Although the photocatalyst containing layer in this invention may be formed with a 
photocatalyst independent, and it mixes with a binder and may be formed, [ this photocatalyst 
containing layer ] It is necessary to be the composition that the photocatalyst in a photocatalyst 
containing layer decomposes the decomposition removal layer formed on it, and it is desirable 
that the surface which the decomposition removal layer was further removed and was exposed 
has the contact angle of different water from the contact angle of the water of a decomposition 
removal layer. In this case, as mentioned above, it is desirable that a photocatalyst containing 
layer has parent ink nature, it is desirable still more desirable that especially the contact angle 
of water is 30 or less degrees, and it is that the contact angle of water is 20 or less degrees. 
[0141] Decomposition removal of the portion by which this was exposed in this invention is 
carried out by operation of the **** catalyst in this photocatalyst containing layer that a 
decomposition removal layer adjoins. Therefore, a photocatalyst containing layer will expose 
the exposed portion to the surface. It is because this portion may be inferior in the ink in this 
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portion, or the breadth of the coating material for protection-from-light parts when the contact 
angle of the water on a photocatalyst containing layer exceeds 30 degrees, since it is the 
portion as which parent ink nature is required, and the color omission in a picture element part 
etc. may arise. 

[0142] Such a photocatalyst containing layer may be formed by an optical content layer 
independent, and is mixed with a binder and may be formed. 

[0143] When forming with a photocatalyst independent, in the case of titanium oxide, formless 
titania is formed on a transparent base material, and the method of subsequently to crystalline 
titania carrying out a phase change by calcination etc. is mentioned. As formless titania used 
here, for example A hydrolysis of the mineral salt of titanium, such as titanium tetrachloride 
and sulfuric acid titanium, Organic titanium compounds, such as dehydration condensation, 
tetra-ethoxy titanium, tetraisopropoxy titanium, tetra-n-propoxytitaniurn, tetrabutoxytitanium, 
and tetramethoxy titanium, can be obtained by a hydrolysis and dehydration condensation 
under acid existence. 

[0144] Moreover, when using a binder, what has the high bond energy which is not 
decomposed by the light excitation of the photocatalyst of the above [ the main skeleton of a 
binder ] is desirable, for example, can use a formless silica precursor. This formless silica 
precursor is expressed with general formula SiX4, and silanol which is the silicon compounds 
which are halogen, a methoxy group, an ethoxy group, or an acetyl group, and those 
hydrolyzates, or with an average molecular weight of 3000 or less polysiloxane of X is 
desirable. 

[0145] Specifically, tetra-ethoxy silane, tetra-isopropoxysilane, tetra-n-propoxysilane, tetra- 
butoxysilane, tetramethoxy silane, etc. are mentioned. Moreover, in this case, the precursor of 
formless silica and the grains of a photocatalyst are uniformly distributed in a nonaqueous 
nature solvent, and after making the moisture in the air hydrolyze and making silanol form on a 
transparent base, a photocatalyst containing layer can be formed by carrying out dehydration 
condensation polymerization in ordinary temperature. If dehydration condensation 
polymerization of silanol is performed above 100 degrees C, the degree of polymerization of 
silanol can improve the hardness of increase and a membrane surface. Moreover, these 
binders can mix independent or two sorts or more, and can be used. 
[0146] Moreover, a contact angle with water may fall by exposure, and this photocatalyst 
containing layer may become above-mentioned within the limits. This is because it faces 
exposing a decomposition removal layer, a decomposition removal layer is penetrated and a 
photocatalyst containing layer is also exposed, when a decomposition removal layer 
penetrates light. 

[0147] As such a photocatalyst containing layer, the thing using the ORGANO siloxane 
explained as a component of the wettability change layer in "A. the light filter which has a 
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wettability change layer" as a binder can be mentioned. 

[0148] It is related with additives, such as content of the photocatalyst in the kind of 
photocatalyst used for such a photocatalyst containing layer, a grain size, and a photocatalyst 
containing layer, and a surface active agent, the formation method of a photocatalyst 
containing layer, etc. Since it is the same as that of what was explained with the "A. light filter 
which has a wettability change layer" mentioned above, explanation is omitted here. 
[0149] (Decomposition removal layer) As shown in drawing 4 and drawing 5 , the 
decomposition removal layer 7 is formed on the above-mentioned photocatalyst containing 
layer 2. This decomposition removal layer is not limited, especially if decomposition removal is 
carried out by operation of the photocatalyst in a photocatalyst containing layer when exposed, 
but it is desirable that a contact angle with water is the thing of 60 degrees or more. 
[0150] As for the portion by which this is not exposed in this invention, a decomposition 
removal layer will remain. Here, the portion which is not exposed is that a portion [ indicate / 
that ink repellency mentioned above ] is more desirable. Therefore, it is because ink repellency 
is not enough, and a possibility that ink and the coating material for protection-from-light parts 
remain arises, so it is not desirable when the contact angle of the water on a decomposition 
removal layer is smaller than 60 degrees. 

[0151] Moreover, in the example shown in d raw ing 4 and drawing 5 , the decomposition 
removal layer 7 which remains after exposure remains between the portion 5 in which a picture 
element part 5 is not formed, i.e., a picture element part, and a picture element part 5. In such 
a case, when a contact angle with water makes the decomposition removal layer 7 the ink 
repellency of 60 degrees or more, it becomes possible to use this decomposition removal layer 
7 as a convex part of the ink repellency which divides a picture element part 5 and a picture 
element part 5, and can prevent that the ink of each picture element part mixes. 
[0152] It is the material in which decomposition removal is carried out by operation of the 
characteristics of the decomposition removal layer mentioned above, i.e., the photocatalyst in 
the photocatalyst containing layer which adjoins by exposure, as a material used for such a 
decomposition removal layer, and a contact angle with water is the material used as 60 
degrees or more preferably. 

[0153] As such a material, the nonionic surface active agent of a hydrocarbon system, a 
fluorine system, or a silicone system can be mentioned, for example. Specifically, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, a perfluoroalkyl ethylene oxide 
addition product, or perfluoroalkyl amine oxide can be mentioned as such a thing. 
[0154] Such a material is NIKKOL if it is the non-ion system surface active agent of a 
hydrocarbon system. BL, If it is the non-ion system surface active agent of each series (a trade 
name, Japanese surfer KUTANTO industrial company make) of BC, BO, and BB, a fluorine 
system, or a silicon system ZONYL FSN, FSO (a trade name, E. I. du Pont de Nemours& Co. 
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make), Sir chlorofluocarbon S-141, and 145 (a trade name -) The Asahi Glass Co., Ltd. make, 
the mega fuck F-141, 144 (a trade name, Dainippon Ink make), FUTAJIENTO It can obtain as 
F200, F251 (a trade name, product made by NEOSU), uni-dyne DS-401, 402 (a trade name, 
Daikin Industries, LTD. make), Fluorad FC-170, and 176 (a trade name, 3M make). 
[0155] It is possible to use a cation system, an anion system, and an amphoteric surface active 
agent for others as a material of this decomposition removal layer, and specifically Alkyl 
benzene sodium sulfonate, an alkyl trimethylammonium salt, perfluoroalkyl carboxylate, 
perfluoroalkyl betaine, etc. can be mentioned. 

[0156] Furthermore, as a material of a decomposition removal layer, polymer or oligomer can 
be variously used besides a surface active agent. As such polymer or oligomer For example, 
polyvinyl alcohol, unsaturated polyester, an acrylate resin, Polyethylene, diallyl phthalate, an 
ethylene propylene diene monomfer, An epoxy resin, a phenol resin, polyurethane, a melamine 
resin, polycarbonate, Polyvinyl chloride, polyamide, polyimide, styrene butadiene rubber, 
Polychloroprene rubber, polypropylene, polybutylene, polystyrene, polyvinyl acetate, nylon, 
polyester, polybutadiene, polybenzimidazole, poly acrylic nitrile, epichlorohydrin, polysulfide, 
polyisoprene, etc. can be mentioned. In this invention, it is desirable to use the polymer of ink 
repellency with a high contact angle with water, such as polyethylene, polypropylene, 
polystyrene, and polyvinyl chloride, especially. 

[0157] Such a decomposition removal layer can distribute in a solvent the component 
mentioned above with other additives if needed, can prepare coating liquid, and can form it by 
applying this coating liquid on a photocatalyst containing layer. Spreading can be performed by 
the well-known spreading methods, such as a spin coat, a spray coat, a DIBBU coat, a roll 
coat, and a bead coat. 

[0158] In this invention, it is desirable especially more desirable than relations, such as 
catabolic rate by a photocatalyst, that it is 0.001 micrometer to 1 micrometer, and the thickness 
of this decomposition removal layer is within the limits of 0.01-0.1 micrometer. 
[0159] Next, although the manufacture method of the light filter of this invention is explained, 
also in explanation of the manufacture method of this light filter, the light filter which has a 
wettability change layer, and the light filter which has a decomposition removal layer are 
divided and explained. First, the manufacture method of a light filter of having a wettability 
change layer is explained. 

[0160] C. Explain the light filter which explains the manufacture method of a light filter of 
having a protection-from-light part in the manufacture method **** of a light filter which has a 
wettability change layer, and a light filter, next does not have a protection-from-light part. 
[0161] 1. Manufacture method (1st embodiment) (formation process of photocatalyst 
containing layer to transparent base top) drawing 6 of a light filter which has a protection-from- 
light part shows the 1st embodiment of the manufacture method of the light filter (refer to 
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drawing 1 ) of this invention of having a wettability change layer and having a protection-from- 
light part. As shown in drawing 6 (A), the photocatalyst containing layer 2 is first formed on the 
transparent base 1. Formation of this photocatalyst containing layer 2 is formed by advancing 
a hydrolysis and a polycondensation reaction and fixing a photocatalyst firmly in a binder, after 
distributing the above-mentioned photocatalyst and a binder in a solvent with other additives if 
needed, preparing coating liquid and applying this coating liquid. As a solvent to be used, the 
organic solvent of alcoholic systems, such as ethanol and iso pro RUPANORU, is desirable, 
and spreading is possible in carrying out by the well-known spreading methods, such as a spin 
coat, a spray coat, a dip coat, a roll coat, and a bead coat. When [ moreover, ] a formless silica 
precursor is used as a binder This formless silica precursor and the grains of a photocatalyst 
are uniformly distributed in a nonaqueous nature solvent, and after making the moisture in the 
air hydrolyze on the transparent base 1 and making silanol form, the photocatalyst containing 
layer 2 can be formed by carrying out dehydration condensation polymerization in ordinary 
temperature. Furthermore, when forming membranes with a photocatalyst simple substance, 
formless titania can be formed, for example on a transparent base, and a photocatalyst 
containing layer can be formed by calcinating subsequently and carrying out phase-number 
conversion to crystalline titania. 

[0162] (Formation process of a wettability change layer) Next, as shown in drawing 6 (B), the 
wettability change layer 3 is formed on the photocatalyst containing layer 2. The wettability 
change layer 3 is formed on a photocatalyst containing layer using the material for wettability 
change layer 3 mentioned above by the forming-membranes method by gaseous phases, such 
as the method of applying this as a solution, the method of carrying out surface graft treatment, 
the method of carrying out surface active agent treatment, PVD, and CVD, etc. When applying, 
the well-known spreading methods, such as a spin coat, a spray coat, a dip coat, a roll coat, 
and a bead coat, can be used. 

[0163] (Formation process of a protection-from-light part) A photomask etc. is used and 
exposed to the protection-from-light part formation part of the wettability change layer 3 formed 
by doing in this way, and the exposure part 8 for protection-from-light parts is formed. This 
exposure part 8 for protection-from-light parts is the part which made low the contact angle of 
the water of the wettability change layer 3 surface under the influence of the photocatalyst in 
the photocatalyst containing layer 2, and forms a parent ink nature field. ( Drawing 3 (C)) . 
Although the pattern exposure by a mercury lamp, a halide lamp, a xenon lamp, etc. through 
the photomask for protection-from-light parts etc. is sufficient as this exposure, it may be the 
method of carrying out a drawing exposure at the pattern shape of a protection-from-light part, 
using lasers, such as an excimer and YAG, as other methods. 

[0164] The wavelength of the light used for this exposure [ the dose of the range of 400nm or 
less, and the light for / can. set up from the range of 380nm or less preferably, and / exposure ] 
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It is considered as a dose required for the exposure part 8 for protection-from-light parts to 
discover parent ink nature (for the contact angle of water to be 20 or less degrees preferably 
30 or less degrees) by operation of a photocatalyst. 

[0165] And after making the coating material for protection-from-light parts adhere to the 
exposure part 8 for protection-from-light parts, it is made to harden and the protection-from- 
light part 4 is formed ( drawing 3 (D)). Spreading of the coating material for protection-from- 
light parts to the exposure part 8 top for protection-from-light parts can be performed by the 
well-known spreading methods, such as a spray coat, a DIBBU coat, a roll coat, and a bead 
coat. In this case, the applied coating material for protection-from-light parts is crawled and 
removed in the ink repellency field which has a contact angle with the high water on wettability 
change layers 3 other than exposure part 8 for protection-from-light parts, and adheres only to 
the exposure part 8 for protection-from-light parts which is the parent ink nature field where the 
contact angle of water is low alternatively. 

[0166] Moreover, nozzle discharge methods, such as an ink jet, may perform spreading of the 
coating material for protection-from-light parts to this exposure part 8 top for protection-from- 
light parts. In this case, the coating material for protection-from-light parts supplied by nozzle 
discharge in the exposure part 8 for protection-from-light parts is not diffused in other 
wettability change layers 3 which show ink repellency while it is uniformly diffused in the 
exposure part 8 for protection-from-light parts which is a parent ink nature field and adheres to 
it. Moreover, from the exposure part 8 for protection-from-light parts, even if the coating 
material temporarily supplied by nozzle discharge disturbs, it will be crawled in other wettability 
change layers 3. which show high ink repellency, and will adhere in the exposure part 8 for 
protection-from-light parts. 

[0167] Furthermore, you may form the protection-from-light part 4 with a vacuum thin film 
formation method. That is, a metal thin film is formed with vacuum deposition etc. on the 
wettability change layer 3 after exposure, using the difference of the adhesive strength of 
wettability change layers 3 other than exposure part 8 for protection-from-light parts, and the 
exposure part 8 for protection-from-light parts, it can patternize by exfoliation, solvent 
treatment, etc. using adhesive tape, and the protection-from-light part 4 can be formed. 
[0168] (Formation process of a picture element part) Next, the wettability change layer 3 top in 
which the protection-from-light part 4 was formed is exposed completely. The portion of the 
wettability change layer 3 in which the protection-from-light part 4 is not formed by this serves 
as the exposure part 9 for picture element parts of a parent ink nature field by operation of a 
photocatalyst ( drawing 3 (E)). Although this exposure is performed on the same wavelength 
as the formation process of the above-mentioned protection-from-light part 4, it differs from the 
formation process of the above-mentioned protection-from-light part 4 in that the whole surface 
is irradiated. In addition, this process in particular is not limited to complete exposure, and may 
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perform pattern exposure if needed. 

[0169] Subsequently, for example with ink jet equipment etc., ink etc. is used into the exposure 
part 9 for picture element parts which became a parent ink nature field by exposure, and it is 
colored red, green, and blue, respectively. In this case, since the inside of the exposure part 9 
for picture element parts serves as a parent ink nature field where a contact angle with water is 
small by exposure as mentioned above, the ink which blew off from ink jet equipment etc. 
spreads uniformly in the exposure part 9 for picture element parts. 

[0170] In this invention, although what kind of methods, such as the applying method, may the 
coloring to this exposure part 9 for picture element parts be and is not limited in particular, it is 
desirable to be colored by an ink jet method from the advantage of the coloring to the exposure 
part 9 for picture element parts being completed at 1 time of a process, in this case, as ink jet 
equipment to be used Although not limited in particular, the ink jet equipment using various 
kinds of methods, such as the method of injecting electrified ink continuously and controlling it 
by a magnetic field, the method of injecting ink intermittently using a piezoelectric element, and 
the method of heating ink and injecting intermittently using the foaming, can be used. 
[0171] Thus, a picture element part 5 is formed by solidifying the ink in the colored exposure 
part 9 for picture element parts ( djawing 3 (F)). In this invention, solidification of ink is 
performed by the kind of ink to be used by various methods. For example, if it is water-soluble 
ink, by carrying out heating etc., water will be removed and solidification will be performed. 
[0172] When the solidification process of this ink is taken into consideration, as a kind of ink 
used for this invention, it is desirable that ink is UV curing nature ink. This is because ink can 
be quickly solidified by irradiating UV, so the production time of a light filter can be shortened if 
it is UV curing nature ink. 

[0173] As mentioned above, since the ink in the exposure part 9 for picture element parts has 
spread uniformly, when ink is solidified in this way, it can form the picture element part 5 
without a color omission or an irregular color. 

[0174] (Formation process of a protective layer) And a protective layer 6 is formed on the 
protection-from-light part 4 formed at the end and a picture element part 5, and it is considered 
as a light filter ( drawing 3 (G)). 

[0175] 2. Explain the manufacture method (the 2nd embodiment) of a light filter of having a * 
protection-from-light part, next the light filter manufacture method of this invention, with 
reference to drawing 7 by making into the 2nd embodiment the case where the light filter 
shown in drawing 2 is manufactured. 

[0176] In this example, the protection-from-light part 4 is first formed on the transparent base 1 
by the conventional method. Subsequently, the photocatalyst containing layer 2 is formed in 
the transparent base 1 in which this protection-from-light part 4 was formed ( drawing 7 (A)). 
Formation of this photocatalyst containing layer 2 can be performed like the formation process 
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of the photocatalyst containing layer which can be set like the 1st operative condition 
mentioned above. 

[0177] Thus, the wettability change layer 3 is formed on the formed photocatalyst containing 
layer 2 ( drawing 7 (B)). formation of this wettability change layer the above --.it can carry out 
like the formation process of the wettability change layer which can be set like the 1st 
operative condition. 

[0178] Next, the exposure part 9 for picture element parts which made the exposure part on a 
wettability change layer the parent ink nature field by operation of the photocatalyst in the 
photocatalyst containing layer 2 is formed by exposing to the transparent base 1 in which the 
photocatalyst containing layer 2 and the wettability change layer 3 were formed ( drawing 7 
(C)). 

[0179] This exposure is possible also for carrying out by exposing completely from the side in 
which the protection-from-light part 4 of the transparent base 1 is not formed as shown in 
drawing 8 (A), and as shown in drawing 8 (B), it can also be carried out from the wettability 
change layer 3 side using a photomask 10. 

[0180] When exposing completely from the transparent base 1 side, the protection-from-light 
part 4 will carry out the operation as a mask so that clearly from drawing 8 (A), and exposure 
will be performed only into a portion without the protection-from-light part 4. Since it can 
expose according to this method, without using the photomask for picture element parts etc., it 
can be said that it is advantageous in cost. 

[0181] On the other hand, when exposing using the photomask 10 for forming the exposure 
part 9 for picture element parts, as shown in drawing 8 (B), exposure is performed from the 
wettability change layer 3 side. In this case, it is desirable to make it the width of the exposure 
part 9 for picture element parts formed of exposure, i.e., the width of a picture element part 5, 
take more widely than the width of the opening formed of the protection-from-light part 4. When 
backlight is irradiated after completing as a liquid crystal panel by doing in this way, it is 
because backlight may stop penetrating a portion without a light filter. 
[0182] thus, it mentioned above in the formed exposure part 9 for picture element parts - it 
colors like the formation* process of a picture element part [ like ] the 1st operative condition. In 
addition, it is desirable to be colored by an ink jet method also in this case. For example, when 
an ink jet method colors, the ink breathed out from ink jet equipment adheres to the exposure 
part 9 for picture element parts formed of exposure. Under the present circumstances, since 
the exposure part 9 for picture element parts serves as a parent ink nature field as mentioned 
above, ink spreads over the whole uniformly. Moreover, since the field of the photocatalyst 
containing layer where exposure is not performed is an ink repellency field, ink will be crawled 
and removed in this field. 

[0183] By solidifying this ink like the 1st embodiment of the above, as shown in drawing 7 (D), 



hltp://dossierl.ipdhw 2/9/07 



JP,2000-227513,A [CLAIM + DETAILED DESCRIPTION] 



Page 42 of 58 



a picture element part 5 is formed. And a light filter is completed by forming a protective layer 6 
on this picture element part 5 ( drawing 7 (E)). 

[0184] 3. Explain the manufacture method (the 3rd embodiment) of a light filter without a 
protection-from-light part, next the light filter manufacture method of this invention with 
reference to drawing 9 by making into the 3rd embodiment the case where the light filter 
shown in drawing 3 is manufactured. 

[0185] As shown in drawing 9 (A), the photocatalyst containing layer 2 is first formed on the 
transparent base 1 . Subsequently, the wettability change layer 3 is formed on the 
photocatalyst containing layer 2 formed as shown in drawing 9 (B). This photocatalyst 
formation process and a wettability change layer formation process are performed like the 1st 
embodiment mentioned above. 

[0186] Next, a photomask 10 is used and exposed to the picture element part formation part of 
the wettability change layer 3, and the exposure part 9 for picture element parts is formed 
( drawing 9 (C)). This exposure part 9 for picture element parts is the part which made low the 
contact angle of the water of the wettability change layer 3 by operation of the photocatalyst in 
the photocatalyst containing layer 2, and forms a parent ink nature field. In addition, this 
exposure is performed like the 1st embodiment mentioned above. 

[0187] And it is colored this exposure part 9 for picture element parts. Although it is as having 
mentioned above for various methods to be possible for this coloring method, here explains as 
a process colored using an ink jet method. As shown in drawing 9 (D), with ink jet equipment 
1 1 , ink 12 is injected in the exposure part 9 for picture element parts which became a parent 
ink nature field by exposure, and it is colored red, green, and blue, respectively. In this case, 
since the inside of the exposure part 9 for picture element parts serves as a parent ink nature 
field where a contact angle with water is small by exposure as mentioned above, the ink 12 
which blew off from ink jet equipment 1 1 spreads uniformly in the exposure part 9 for picture 
element parts. In addition, it is the same as that of the 1st embodiment mentioned above about 
ink jet equipment, ink, etc. which can be used. 

[0188] Thus, a picture element part 5 is formed by solidifying the ink which adhered in the 
exposure part 9 for picture element parts. In this invention, solidification of ink is performed by 
the kind of ink to be used by various methods. For example, if it is UV curing type ink, it will be 
solidified by irradiating UV, and if it is water-soluble ink, by carrying out heating etc., water will 
be removed and solidification will be performed. 

[0189] As mentioned above, since the ink in the exposure part 9 for picture element parts has 
spread uniformly, when ink is solidified in this way, it can form the picture element part 5 
without a color omission or an irregular color. 

[0190] Finally a light filter is formed by forming a protective layer 6 on this picture element part 
5 ( drawing 9 (E)). 
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[0191] 4. Explain the 2nd example (the 4th embodiment) of the manufacture method of a light 
filter without the protection-from-light part of manufacture method (4th embodiment) this 
invention of a light filter without a protection-from-light part with reference to drawing 10 , 
drawing 11 , and drawing 12 . 

[0192] Also in this example, first, the photocatalyst containing layer 2 is formed on the 
transparent base 1 ( drawing 10 (A)), and, subsequently to this photocatalyst containing layer 2 
top, the wettability change layer 3 is formed ( drawing 10 (B)). This photocatalyst containing 
layer formation process and a wettability change layer formation process are performed like 
the 1st embodiment mentioned above. 

[0193] Next, although exposed using a photomask like the 3rd embodiment of the above 
Although a photomask is designed in the 3rd embodiment to form the exposure part for picture 
element parts corresponding to all the picture element parts In this 4th embodiment, a 
photomask is designed so that a picture element part may be formed alternately, and the 
exposure part 1.3 for the 1st picture element part of the wettability change layer 3 is formed 
using this photomask 10 ( drawing 10 (C)). 

[0194] And although it is colored this exposure part 13 for the 1st picture element part, it 
explains as an example which performs this coloring using an ink jet method also in this 
embodiment. As shown in drawing 10 (D), in the exposure part 13 for the 1st picture element 
part which became a parent ink nature field by exposure, ink 12 is injected, ink jet equipment 
1 1 colors, this is stiffened, and it is considered as the 1st picture element part 14. Coloring to 
the picture element part using this exposure and ink jet equipment is performed like the 3rd 
embodiment except for the form of a photomask 1 0. 

[0195] The transparent base 1 in which this 1st picture element part 14 was formed is shown in - 
drawing 1 1 (A). For example, as shown in drawing 1 1 (A) when forming the picture element 
part of red (R), green (G), and three blue (B) colors The 1st red's picture element part (R1) is 
formed from the left, next the 1st green picture element part (G1) is flown, the picture element 
part (B1) of the 1st blue is formed, then the 2nd red's picture element part (R2) is flown, and 
the 2nd green picture element part (G2) is formed. Thus, the 1st picture element part 14 is 
formed first alternately, under the present circumstances, the example of the photomask 10 to 
be used -- drawing 12 (A-1) - or (B-1) it is shown. 

[0196] Subsequently, it exposes again using photomask 10' which is different in the first time 
on the wettability change layer 3 in which this 1st picture element part 14 was formed. This 
photomask 10' is designed to form the exposure part 15 for the 2nd picture element part 
between the 1st picture element part 14 of the above, for example, drawing 12 (A-2) or (B-2) a 
photomask as shown is used. The exposure part 15 for the 2nd picture element part is formed 
by exposing using such photomask 10' ( drawing 10 (E)). In addition, in the example of 
drawing 10 (E), the photomask shown in drawing ^ (B-2) is used. 
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[0197] And in the exposure part 15 for the 2nd picture element part which became a parent ink 
nature field by exposure, ink 12 is injected, ink jet equipment 11 colors, this is stiffened, and it 
is considered as the 2nd picture element part 16. This 2nd picture element part 16 is formed so 
that between the 1st picture element part 14 may be filled ( drawing 10 (F)). Coloring to the 
picture element part using this exposure and ink jet equipment as well as the 3rd embodiment 
is performed except for the form of a photomask 10. 

[0198] Thus, the state where the 2nd picture element part was also formed is shown in drawing 
1 1 (B). By forming the 2nd picture element part 16 so that between the 1st picture element part 
14 may be filled, the picture element part of three colors located in a line in order of red (R), 
and green (G) and blue (B) from the left is formed. 

[0199] And a light filter is formed by finally forming a protective layer if needed on this picture 
element part. Thus, it can be said to be desirable for the following Reasons to perform 
formation of a picture element part in 2 steps. 

[0200] When forming a picture element part in the state where the protection-from-light part is 
not formed on the transparent base, like the example mentioned above, a protection-from-light 
part cannot be used as a partition of each picture element part. Therefore, when an ink jet 
method colors the exposure part for picture element parts made into the parent ink nature field 
by exposure and a picture element part is formed, When the width of the ink repellency field 
where the gap between this exposure part for picture element parts is narrow and which is not 
case [ a field ] namely, exposed is narrow, a possibility that the ink of the picture element part 
which adjoins each other across this ink repellency field on the occasion of picture element 
part formation will be mixed arises. Therefore, it is desirable to form on the occasion of picture 
element part formation, after picture element parts have separated if possible. Since pattern 
exposure is performed so that a picture element part may be formed alternately when [ at 
which it mentioned above ] setting like the 4th operative condition and forming the 1st picture 
element part 14, it can change into the state where the adjacent picture element parts formed 
in the first time were left. When ink jet equipment 11 colors, un-arranging [ that the ink 12 of an 
adjacent picture element part is mixed ] may stop thus, arising, since it is possible to form the 
exposure part 13 for the 1st picture element part in the state of having a comparatively large 
ink repellency field, in between. Subsequently, the light filter where ink 12 is not mixed and 
which does not have faults, such as an irregular color, can be formed by exposing again 
between the 1st picture element part 14, forming the exposure part 15 for the 2nd picture 
element part, and coloring here with ink jet equipment 11. Moreover, when a picture element 
part needs to be prepared continuously, it is necessary to use such a method. 
[0201] [ photomask 10' used for the 2nd exposure ] in the 4th embodiment of the above [ may 
expose the whole field in which the 1st picture element part was formed, may make all the ink 
repellency fields between the 1st picture element part 14 into the exposure part for the 2nd 
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picture element part, and ] as shown in drawing 12 (B-2) The predetermined part of the 1st 
picture element part as shown in drawing yi (A-2) may be exposed, and you may consider it 
as the 2nd picture element part. When a photomask as shown in drawingJ2 (B-2) was used, 
between each picture element part, there is no opening and the picture element part obtained 
was continuously formed, as shown in drawing 10 (F) and drawing 11 (B). Moreover, since it is 
also possible to leave an ink repellency field between picture element parts when a photomask 
as shown in drawing 12 (A-2) is used, a thing with an opening can be formed between picture 
element parts. In this invention, you may be which method and the light filter obtained may be 
which type. Furthermore, although the explanation mentioned above showed the example in 
which the 1st picture element part is alternately prepared in the picture element part field, this 
invention is not limited to this, and as long as it is required, more than one are detached and 
you may be prepared. In this case, exposure and coloring are performed twice or more. 
[0202] (Formation of ink repellency ****) In this invention, before forming a picture element 
part, you may form ink repellency ****. This is because it becomes possible to prevent the fault 
that ink cannot flow out by the surrounding portion of a light filter, and a picture element part 
cannot be formed correctly when this ink repellency **** is formed in the circumference of the 
picture element part field in which a picture element part is formed, for example. 
[0203] Such ink repellency **** is formed by forming the exposure part for **** for forming ink 
repellency ****, using a resin composition thing for this exposure part for ****, and forming ink 
repellency ****, before forming the above-mentioned exposure part for picture element parts. 
As a photomask for forming such an exposure part for ****, a thing as shown can be 
mentioned, for example to drawingJ2 (C-1) (D-1). The exposure part for **** is first formed by 
exposing a photocatalyst containing layer top using these photomasks. The exposure part for 
**** is formed in the upper edge side and lower end neighborhood portion of the field in which 
a picture element part is formed when the photomask of drawing 12 (C-1) mentioned above is 
used for this exposure part for ****, and the exposure part for **** is formed so that the field in 
which a picture element part is formed may be enclosed, when the photomask shown in (D-1) 
is used. 

[0204] Subsequently, ink repellency **** can be formed by making a resin composition thing 
adhere to this exposure part for ****, and stiffening it. Although it is used here and limited 
especially as a **** resin composition thing, it is the material used for a black matrix 
(protection-from-light part), for example, and the material which does not mix a black material 
can be used. Specifically, what emulsion-ized one sort or the constituent mixed two or more 
sorts, and the O/W emulsion type resin composition thing, for example, reactive silicone, for 
aqueous resin, such as polyacrylamide, polyvinyl alcohol, gelatin, casein, and cellulose, can be 
mentioned. In this invention, a photo-setting resin is suitably used from the Reasons of the 
point that handling nature and hardening are easy etc. Moreover, since it is desirable to have 
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ink repellency, what processed that surface by ink-repellent treatment agents, such as a 
silicone compound and a fluorine-containing compound, is sufficient as this ink repellency ****. 
[0205] Although the thing high to some extent of the height of ink repellency **** in this 
invention is desirable from being what is prepared in order to prevent that ink flows out, when 
ink repellency **** colors for example, by the ink jet method When the flat nature at the time of 
[ whole ] considering it as a light filter is taken into consideration, it is desirable that it is the 
thickness near the thickness of a picture element part. Although it specifically changes also 
with amounts of deposition of the ink to spray, it is desirable that it is usually within the limits of 
0.1-2 micrometers. 

[0206] Methods mentioned above after forming such ink repellency ****, such as the 3rd 
embodiment or the 4th embodiment (for example, [ the 1st picture element part / form and ] 
using the photomask shown in drawing 12 (C-2 or D-2)) The 2nd picture element part is 
formed with the photomask which ranks second, or (A-2) (B-2) is shown. A picture element 
part is formed and a light filter is formed. 

[0207] In this invention, the field in which the above-mentioned ink repellency **** is prepared 
is not limited to the picture element part field up-and-down end part or the picture element part 
field circumference which were mentioned above, and may be formed in the limits portion of a 
picture element part. Moreover, in this invention, it is clear that ink repellency **** can be 
prepared also in the light filter which has a protection-from-light part by the exposure method 
which was mentioned above. 

[0208] (Formation of a protection-from-light part) Although the 3rd embodiment of the above 
and the example shown like the 4th operative condition explained the manufacture method of 
the light filter which all does not have a protection-from-light part (black matrix), it is also 
possible to manufacture the light filter which has a protection-from-light part by the 
manufacturing method of the light filter mentioned above. 

[0209] That is, the 3rd embodiment mentioned above and after forming a picture element part 
on a transparent base by a method [ like ] the 4th operative condition, the light filter which has 
a protection-from-light part can be manufactured by forming a protection-from-light part further. 

[0210] As shown, for example in drawing 9 (D) as a method of forming a protection-from-light 
part, after forming a picture element part 5 more like the 3rd operative condition [ may be the 
method of performing complete exposure, making between picture element parts 5 into a 
parent ink nature field, making the coating material for protection-from-light parts adhere here, 
and stiffening, and ] For example, you may form a protection-from-light part by the method 
which the picture element part was formed in the whole surface upwards, and is performed 
from the former as shown in drawing 11 (B), for example, the sputtering method, a vacuum 
deposition method, etc. 
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[0211] D. Explain the light filter which explains the manufacture method of a light filter of 
having a protection-from-light part in the manufacture method **** of the light filter using a 
decomposition removal layer, and a light filter, next does not have a protection-from-light part. 
[0212] 1 . Manufacture method (5th embodiment) (formation process of photocatalyst 
containing layer) drawing 13 of a light filter which has a protection-from-light part is the 
manufacture method of a light filter of having used the decomposition removal layer, and 
explains the 5th embodiment which shows an example of the manufacture method of a light 
filter which has a protection-from-light part. As shown in drawing 13 (A), the photocatalyst 
containing layer 2 is first formed on the transparent base 1. [ formation ] although formation of 
this photocatalyst containing layer 2 is performed like the 1st embodiment mentioned above In 
the manufacture method of the light filter using a decomposition removal layer When that the 
contact angles of the water on the surface of a photocatalyst containing layer exposed when 
decomposition removal of a decomposition removal layer and this decomposition removal 
layer is carried out differ forms a picture element part and a protection-from-light part, are 
desirable. It is desirable that a contact angle with the water of the photocatalyst containing 
layer after decomposition removal especially of the decomposition removal layer was exposed 
and carried out is 20 or less degrees especially preferably 30 or less degrees. Therefore, it is 
necessary to choose and form a photocatalyst containing layer in consideration of these 
points. 

[0213] (Formation process of a decomposition removal layer) Next, as shown in drawing 13 
(B), the decomposition removal layer 7 is formed on the photocatalyst containing layer 2. The 
decomposition removal layer 7 is formed on the photocatalyst containing layer 2 using the 
material for decomposition removal layer 7 mentioned above by the forming-membranes 
method by gaseous phases, such as the method of applying this as a solution, the method of 
carrying out surface graft treatment, the method of carrying out surface active agent treatment, 
PVD, and CVD, etc. When applying, the well-known spreading methods, such as a spin coat, a 
spray coat, a dip coat, a roll coat, and a bead coat, can be used. 

[0214] (Formation process of a protection-from-light part) If a photomask etc. is used and 
exposed to the protection-from-light part formation part of the decomposition removal layer 7 
formed by doing in this way, the decomposition part 17 by which oxidation etc. is carried out by 
operation of the photocatalyst in the photocatalyst containing layer 2, and decomposition 
removal of the decomposition removal layer 7 of the exposed portion is carried out will be 
formed ( drawing 13 (C)). this - decomposition - a part - 17 - exposure - depending - a 
photocatalyst -- an operation - oxidative degradation - carrying out - having - evaporation - 
etc. - carrying out -- having - things - from - being special - treatment - nothing - removing 
- having - the exposure part 8 for protection-from-light parts - forming ( drawing 13 (D)) . In 
addition, on the occasion of this removal, as long as it is required, you may perform the solvent 
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wiping removal by solvent cleaning etc. 

[0215] This exposure part 8 for protection-from-light parts is the portion from which the 
decomposition part 17 was removed, and is a portion which the photocatalyst containing layer 
2 has exposed. Here, if the photocatalyst containing layer 2 is parent ink nature, this portion 
will serve as a parent ink nature field. In addition, since this exposure is the same as that of the 
exposure performed in the 1st embodiment mentioned above, it omits explanation here. 
[0216] And the protection-from-light part 4 is formed in this exposure part 8 for protection-from- 
light parts ( drawing 13 (E)). Formation of the protection-from-light part 4 in the exposure part 8 
for protection-from-light parts is the same as that of the 1st embodiment mentioned above. 
[0217] (Formation process of a picture element part) Next, the decomposition removal layer 7 
top in which the protection-from-light part 4 was formed is exposed completely. The portion in 
which the protection-from-light part 4 is not formed by this serves as the decomposition part 17 
( drawing 13 (F)). Although this exposure is performed like the formation process of the above- 
mentioned protection-from-light part 4, it differs from the formation process of the above- 
mentioned protection-from-light part 4 in that the whole surface is irradiated. And this 
decomposition part 17 is removed by operation of a photocatalyst, exposes the photocatalyst 
containing layer 2 in the bottom of it, and considers it as the exposure part 9 for picture 
element parts ( drawing 13 (G)). Here, if the photocatalyst containing layer 2 is parent ink 
nature, this portion will serve as a parent ink nature field. 

[0218] Subsequently, for example with ink jet equipment etc., ink etc. is used into this exposure 
part 9 for picture element parts, and it is colored red, green, and blue, respectively. In this 
case, since the inside of the exposure part 9 for picture element parts serves as a parent ink 
nature field where a contact angle with water is small when a photocatalyst containing layer is 
parent ink nature, the ink which blew off from ink jet equipment etc. spreads uniformly in the 
exposure part 9 for picture element parts. Thus, a picture element part 5 is formed by 
solidifying the ink which adhered in the exposure part 9 for picture element parts ( drawing 13 
(H)). In this invention, solidification of ink is performed by the kind of ink to be used by various 
methods. For example, if it is UV curing type ink, it will be solidified by irradiating UV, and if it is 
water-soluble ink, by carrying out heating etc., water will be removed and solidification will be 
performed. In addition, it is the same as that of the ink jet equipment which can be used when 
the coloring method and an ink jet method are used, and the 1st embodiment further 
mentioned above about ink etc. 

[0219] (Formation process of a protective layer) And a protective layer 6 is formed if needed on 
the protection-from-light part 4 formed at the end and a picture element part 5, and a light filter 
is completed ( drawing 13 (I)). 

[0220] 2. although it was Manufacture Method of Light Filter of Type in which Light Filter Which 
Has Protection-from-Light Part Carried Out Manufacture Method (6th Embodiment) **** and 
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with which it Sets like 5th Operative Condition, and Decomposition Removal Layer Does Not 
Remain between Picture Element Parts of Final Light Filter The 6th embodiment explained 
below is the example of the manufacture method of the light filter of a type that a 
decomposition removal layer remains between the picture element parts of a final light filter as 
shown in drawing 14 . 

[0221] In this 6th embodiment, the protection-from-light part 4 is first formed on the transparent 
base 1 by the conventional method. Subsequently, the photocatalyst containing layer 2 is 
formed in the transparent base 1 in which this protection-from-light part 4 was formed 
( drawing 14 (A)). Formation of this photocatalyst containing layer 2 can be performed like the 
formation process of the photocatalyst containing layer which can be set like the 5th operative 
condition mentioned above. 

[0222] Thus, the decomposition removal layer 7 is formed on the formed photocatalyst 
containing layer 2 ( drawing 14 (B)). formation of this decomposition removal layer 7 - the 
above « it can carry out like the formation process of the decomposition removal layer which 
can be set like the 5th operative condition. 

[0223] Let the exposure part on the decomposition removal layer 7 be the decomposition part 
17 by carrying out pattern exposure to the above-mentioned transparent base 1 in which the 
photocatalyst containing layer 2 and the decomposition removal layer 7 were formed ( drawing 
14(C)). • 

[0224] except that the wettability change layer 3 turned into the decomposition removal layer 7 . 
about this exposure ~ the above - it sets likelhe 2nd operative condition, and since it is the 
same as that of what was explained by drawing 8 , explanation is omitted here. 
[0225] Thus, the formed decomposition part 17 is removed by operation of a photocatalyst, 
and let it be the exposure part 9 for picture element parts which the photocatalyst containing 
layer 2 exposed ( drawing 14 (D)). 

[0226] it mentioned above in this exposure part 9 for picture element parts - it colors like the 
formation process of a picture element part [ like ] the 1st operative condition. In addition, it is 
desirable to be colored by an ink jet method also in this case. For example, when an ink jet 
method colors, the ink breathed out from ink jet equipment adheres to the exposure part 9 for 
picture element parts formed of exposure. Under the present circumstances, between each 
exposure part 9 for picture element parts, the decomposition removal layer 7 remains so that 
clearly also from drawing 14 (D). For this reason, when coloring to this. exposure part 9 for 
picture element parts, it becomes difficult to produce mixing of ink etc. by operation of this 
decomposition removal layer 7. Ink repellency and sinCfe [ if a contact angle with water is 60 
degrees or more preferably ] this effect will be acquired notably, this decomposition removal 
layer 7 is especially desirable. 

[0227] Moreover, if the photocatalyst containing layer 2 which the decomposition removal layer 
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7 became the decomposition part 17, and it was removed, and was exposed is parent ink 
nature with a small contact angle with water, the ink colored to this exposure part 9 for picture 
element parts is desirable from spreading over the whole uniformly. As for the contact angle 
with the water of the photocatalyst containing layer 2 exposed from such a viewpoint, 30 or 
less degrees is desirable, and it is desirable that it is especially 20 or less degrees. 
[0228] Thus, if the decomposition removal layer 7 which remains is ink repellency with a high 
contact angle with water and the exposed photocatalyst containing layer 2 is parent ink nature, 
while the colored ink will spread in the exposure part 9 for picture element parts uniformly 
Problems, such as ink being crawled and removed and being mixed by the decomposition 
removal layer 7 which acts as a convex part of the ink repellency which exists in a limits 
portion, are not produced. 

[0229] By solidifying this ink like the 1st embodiment, as shown in drawing 14 (E), a picture 
element part 5 is formed. And a light filter is completed by forming a protective layer 6 on this 
picture element part 5 ( drawing 14 (F)). 

[0230] 3. Explain the manufacture method (the 7th embodiment) of a light filter without a 
protection-from-light part, next the light filter manufacture method of this invention with 
reference to drawing 15 by making into the 7th embodiment the case where the light filter 
shown in drawing 5 is manufactured. 

[0231] As shown in drawing 15 (A), the photocatalyst containing layer 2 is first formed on the 
transparent base 1 . Subsequently, the decomposition removal layer 7 is formed on the 
photocatalyst containing layer 2 formed as shown in drawing 15 (B). This photocatalyst 
containing layer formation process and a decomposition removal layer formation process are 
performed like the 5th embodiment mentioned above. 

[0232] Next, a photomask 10 is used and exposed to the picture element part formation part of 
the decomposition removal layer 7, and let the decomposition removal layer 7 of the part 
equivalent to this picture element part formation part be the decomposition part 17 which 
carries out oxidative degradation by operation of a photocatalyst ( drawing 15 (C)). 
[0233] Thus, let the formed decomposition part 17 be the exposure part 9 for picture element 
parts which it was removed by operation of a photocatalyst and the photocatalyst containing 
layer 2 exposed ( drawing 15 (D)). 

[0234] it mentioned above in this exposure part 9 for picture element parts - it colors like the 
formation process of a picture element part [ like ] the 1st operative condition. Although this 
coloring in particular is not limited, it is desirable to be carried out by an ink jet method. It is 
because coloring is completed at 1 time of a process. 

[0235] When making ink etc. adhere to the exposure part 9 for picture element parts formed of 
exposure, between each exposure part 9 for picture element parts, the decomposition removal 
layer 7 remains so that clearly also from drawing 15 (D). For this reason, when also setting like 
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the 7th operative condition as well as the 6th embodiment of the above and coloring to this 
exposure part 9 for picture element parts, it becomes difficult to produce mixing of ink etc. by 
operation of this decomposition removal layer 7. Ink repellency and since [ if a contact angle 
with water is 60 degrees or more preferably ] this effect will be acquired notably, this 
decomposition removal layer 7 is especially desirable. Moreover, as for the contact angle with 
the water of the photocatalyst containing layer 2 exposed for the same Reason as the 6th 
embodiment, 30 or less degrees is desirable, and it is desirable that it is especially 20 or less 
degrees. 

[0236] Thus, if the decomposition removal layer 7 which remains is ink repellency with a high 
contact angle with water and the exposed photocatalyst containing layer 2 is parent ink nature, 
while the colored ink will spread in the exposure part 9 for picture element parts uniformly It is 
the same as that of the 6th embodiment of the above not to produce problems, such as for ink 
to be crawled and removed and to be mixed by the decomposition removal layer 7 which acts 
as a convex part of the ink repellency which exists in a limits portion. 
[0237] By solidifying this ink like the 1st embodiment, as shown in drawing i 15 (E), a picture 
element part 5 is formed. And a light filter is completed by forming a protective layer 6 on this 
picture element part 5 ( drawing 15 (F)). 

[0238] 4. Explain the 2nd example (the 8th embodiment) of the manufacture method of a light 
filter without a protection-from-light part with reference to drawing 16 in the manufacture 
method of the light filter using the manufacture method (8th embodiment) decomposition 
removal layer of the light filter without a protection-from-light part. 
[0239] Also in this example, the photocatalyst containing layer 2 is first formed on the 
transparent base 1 ( drawing 16 (A)), and, subsequently to this photocatalyst containing layer 2 
top, the decomposition removal layer 7 is formed ( drawing 16 (B)). This photocatalyst 
containing layer formation process and a wettability change layer formation process are 
performed like the 5th embodiment mentioned above. 

[0240] Next, although exposed using a photomask like the 7th embodiment of the above 
Although a photomask is designed in the 7th embodiment to form the exposure part for picture 
element parts corresponding to all the picture element parts In this 8th embodiment, a 
photomask is designed so that a picture element part may be formed alternately, and it 
exposes using this photomask 10 to the 1st picture element part formation part of the 
decomposition removal layer 7, and let this portion be the decomposition part 17 ( drawing 16 
(C)). 

[0241] And this decomposition part 17 forms the exposure part 13 for the 1st picture element 
part which it is removed by operation of a photocatalyst and the photocatalyst containing layer 
2 exposes ( drawing 16 (D)). Although it is colored this exposure part 13 for the 1st picture 
element part, it explains as an example which performs this coloring using an Inkjet method 
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also in this embodiment. As shown in drawing 16 (E), in the exposure part 13 for the 1st 
picture element part which the photocatalyst containing layer 2 exposed by exposure, ink 12 is 
injected, ink jet equipment 1 1 colors, this is stiffened, and it is considered as the 1st picture 
element part 14. Coloring to the picture element part using this exposure and ink jet equipment 
is performed like the 3rd embodiment except for the form of a photomask 10. Moreover, the 
form of a photomask 10, the order of printing, etc. are performed like the 4th embodiment of 
the above. 

[0242] Subsequently, it exposes again so that the 2nd picture element part formation part may 
be exposed using photomask 10' which is different in the first time on the transparent base 1 in 
which this 1st picture element part 14 was formed ( drawing 16 (F)). It is the same as that of 
the 4th embodiment of the above also about this photomask 10'. 

[0243] And after making the 2nd picture element part formation part of the decomposition 
removal layer 7 into the decomposition part 17 by exposure, this decomposition part 17 is 
removed by operation of a photocatalyst, and forms the exposure part 15 for the 2nd picture 
element part which the photocatalyst containing layer 2 exposed ( drawing i 16 (G)). Ink 12 is 
injected in this exposure part 15 for the 2nd picture element part, for example with ink jet 
equipment 1 1, it is colored it, this is stiffened, and it is considered as the 2nd picture element 
part 16. This 2nd picture element part 16 is formed so that between the 1st picture element 
part 14 may be filled ( drawing 16 (H)). Coloring to the picture element part using this exposure 
and ink jet equipment as well as the 3rd embodiment is performed except for the form of a 
photomask 10. And finally a protective layer 6 is formed and it is considered as a light filter 
( drawing 16 (I)). 

[0244] This 8th embodiment shows the example which formed the picture element part 
alternately so that adjacent ink might not be mixed, as the 4th embodiment explained. In this 
8th example, since the decomposition removal part 7 works as a convex part of ink repellency 
at the time of the coloring which is the 1st time (refer to drawing 16 (E)), it is further harder to 
produce problems, such as mixing of ink, than the 4th embodiment. 
[0245] (Formation of ink repellency ****) Also in this embodiment, it is possible to form ink 
repellency **** like what was explained in the 4th embodiment. However, the decomposition 
removal layer 2 which remains to the circumference of a picture element part depending on the 
thickness of the decomposition removal layer 7 may carry out the same work as this ink • 
repellency ****. this - the 5th embodiment - the 8th operative condition - which operative . 
condition [ like ] ~ it also sets like and is applied. 

[0246] (Formation of a protection-from-light part) Although the 7th embodiment of the above 
and the example shown like the 8th operative condition explained the manufacture method of 
the light filter which all does not have a protection-from-light part (black matrix), it is also 
possible to manufacture the light filter which has a protection-from-light part by the 
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manufacturing method of the light filter mentioned above. This is the same with having 
explained in the 4th embodiment. 

[0247] E. The counter substrate which counters a liquid crystal panel thus the obtained light 
filter, and this light filter is combined, and a color liquid crystal panel is formed by enclosing a 
liquid crystal compound in the meantime. Under the present circumstances, when the 
protection-from-light part (black matrix) is not formed in the light filter side, the correspondence 
board which has a protection-from-light part is used. Thus, the color liquid crystal panel 
obtained does not have the advantage which the light filter of this invention has, i.e., a color 
omission, and decoloring, and it has the advantage that it is advantageous in cost. 
[0248] 

[Working example] This invention is hereafter explained further in full detail through an 
example. 

[0249] [Example 1] 

1. MF-160E(Product made from TOKEMU Products)0.4G whose Formation Isopropyl Alcohol 
30G and Fluoro Alkyl Silane of Photocatalyst Containing Layer are Principal Component, and 
Trimethoxy Methylsilane (Toshiba Silicone Make -) two-stage-liquefaction81133g and ST-K01 
(made by Ishihara Sangyo Kaisha, Ltd.) 20g which is the titanium oxide moisture powder 
object which is a photocatalyst were mixed, and it agitated for 20 minutes at 100 degrees C. 
This was diluted 3 times by isopropyl alcohol, and it was considered as the constituent for 
photocatalyst containing layers. 

[0250] The transparent photocatalyst containing layer (0.2 micrometer in thickness) was 
formed by applying the above-mentioned constituent by a spin coater on the transparent base 
made from soda glass, and performing desiccation treatment for 30 minutes at 150 degrees C. 

[0251] 2. formation silica of a wettability change layer - sol (trade name: 
GURASUKAHPC7002, product made from JSR) - churning mixing was carried out for 30 
minutes, and 30 weight parts and an alkyl alkoxysilane (trade name: GURASUKAHPC402H, 
product made from JSR) 10 weight part were used as the constituent for wettability change 
layers. The spin coater was used and applied on the photocatalyst containing layer in which 
this constituent was formed on the above-mentioned transparent base. It heated for 10 
minutes and 100 degrees C of 0.1 -micrometer-thick wettability change layers were formed. 
[0252] 3. The mercury lamp (wavelength of 365nm) performed exposure in the photocatalyst 
containing layer and wettability change layer of ****** of formation of a parent ink nature field 
by exposure for 60 seconds with the illumination of 70 mW/cm2 from the wettability change 
layer side, and the exposure part was formed in them. The result of having measured the 
contact angle over the water before and behind exposure of a wettability change layer using 
the contact angle measuring instrument (CA-Z type made from Kyowa Interface Science) (30 
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seconds after waterdrop being dropped from a micro syringe), To the contact angle of the 
water before exposure being 97 degrees, the contact angle of the water after exposure was 5 
times, the exposure part became a parent ink nature field, and it was checked that the pattern 
formation by the wettable difference with an exposure part and a non-exposed area is 
possible. 

[0253] 4. The photocatalyst containing layer and the wettability change layer were formed on 
the same transparent base like formation of a protection-from-light part, next the above 
(equivalent to drawing 6 (B)). This photocatalyst containing layer and a wettability change layer 
are exposed with a mercury-vapor lamp (wavelength of 365nm) through the mask for 
protection-from-light parts which prepared matrix form ** ROPATAN (opening line width of 30 
micrometers) (illumination of 70 mW/cm2 for 60 seconds). The exposure part for protection- 
from-light parts was made into the parent ink nature field (it converts into the contact angle of 
water and is 10 or less degrees) (equivalent to drawing 6 (C)). 

[0254] On the other hand, the mixture of the following presentation was heated at 90 degrees 
C, it dissolved, centrifugal separation was performed at 12000rpm, and it filtered with the 1- 
micrometer glass filter after that. In the obtained water coloring resin solution, ammonium 
dichromate was added Iweight % as a cross linking agent, and the coating material for 
protection-from-light parts was prepared in it. 
[0255] 

- Carbon black (Mitsubishi Chemical #950) - Four weight parts and polyvinyl alcohol 0.7 
weight part (product Gosenol AH[ made from Japanese Synthetic chemistry ]-26) 

- Ion exchange water - 95.3 weight parts [0256] Subsequently, the above-mentioned coating 
material for protection-from-light parts was completely applied on the photocatalyst containing 
layer by blade KOTA. Thus, the applied coating material for protection-from-light parts was 
crawled in the non-exposed area of the wettability change layer, and adhered only to the 
exposure part for protection-from-light parts alternatively. Then, by performing 60 degrees C 
and desiccation for 3 minutes, and exposing with a mercury lamp, the coating material for 
protection-from-light parts was stiffened, further, 150 degrees C and heat-treatment for 30 
minutes were given, and the protection-from-light part was formed (equivalent to drawing 6 
(□)). 

[0257] 5. It exposed completely on formation of a picture element part, next the photocatalyst 
containing layer in which the protection-from-light part was formed, and the exposure part for 
picture element parts was made into parent ink nature. Using ink jet equipment, next, a 
pigment 5 weight part, a solvent 20 weight part, UV curing type Polyfunctional Acrylate 
Monomer, Inc. of each RGB color containing a polymerization initiator 5 weight part and a UV 
curing resin 70 weight part was made to adhere to the exposure part for picture element parts 
made into parent ink nature, and was colored, and this was stiffened by performing UV 
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treatment. As a solvent, about red and each green and blue ink here Polyethylene glycol 
monomethyl ethyl acetate, As a polymerization initiator, DPHA (dipentaerythritol hexaacrylate 
(made by Nippon Kayaku Co., Ltd.)) was used as the IRUGA cure 369 (a trade name, made in 
Tiba Specialty Chemicals), and UV curing resin, moreover, as a pigment About red ink, 
C.I. Pigment About C.I. Pigment Green 36 and blue ink, C.I. Pigment Blue 15+C. I. Pigment Violet 
23 were used [ ink / Red 177 and / green ], respectively. 

[0258] 6. As a formation protective layer of a protective layer, 2 liquid hybrid model heat-curing 
agent (SS7265 by Japan Synthetic Rubber Co., Ltd.) was applied by the spin coater, 200 
degrees C and hardening treatment for 30 minutes were performed, the protective layer was 
formed, and the light filter was obtained. 

[0259] The obtained light filter was a quality thing without the color omission and irregular color 
of a picture element part. 
[0260] [Example 2] 

1. The photocatalyst containing layer was formed using the same material like the formation 
example 1 of a photocatalyst containing layer. 

[0261] 2. It applied after churning mixing for 30 minutes at 100 degrees C, the formation 
polyvinyl alcohol (trade name: Gosenol AH-26, product made from Japanese Synthetic 
chemistry) 2 weight part of a decomposition removal layer and the ion-exchange-water 98 
weight part were applied on the above-mentioned photocatalyst containing layer in the spin 
coater, and it heated for 10 minutes at 100 degrees C. This formed the 0.1 -micrometer-thick 
decomposition removal layer. 

[0262] 3. The mercury lamp (wavelength of 365nm) performed pattern exposure in the 
photocatalyst containing layer and decomposition removal layer of ****** of formation of a 
parent ink nature field by exposure for 5 minutes with the illumination of 70 mW/cm2 from the 
decomposition removal layer side, and the exposure part (decomposition part) was formed in 
them. Decomposition removal was carried out by the operation of a photocatalyst and the 
photocatalyst containing layer exposed this decomposition part. The result of having measured 
the contact angle over the water of the photocatalyst surface which it is before and after 
exposure (i.e., after exposure), and the decomposition removal layer surface which is before 
exposure using the contact angle measuring instrument (CA-Z type made from Kyowa 
Interface Science) (30 seconds after waterdrop being dropped from a micro syringe), To the 
contact angle of the water before exposure (decomposition removal layer surface) being 70 
degrees, the contact angle of the water after exposure (photocatalyst containing layer surface) 
was 5 times, the exposure part became a parent ink nature field, and it was checked that the 
pattern formation by the wettable difference with an exposure part and a non-exposed area is 
possible. 

[0263] 4. As Opposed to Formation Next this Photocatalyst Containing Layer, and 
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Decomposition Removal Layer of Picture Element Part It exposed with the mercury-vapor lamp 
(wavelength of 365nm) through the mask for picture element parts which prepared the matrix 
form opening pattern (100x300 micrometers of openings, 20 micrometers of protection-from- 
light parts) (illumination of 70 mW/cm2 for 5 minutes), and the decomposition part was formed. 
This decomposition part was made into the exposure part for picture element parts which it 
was removed by operation of a photocatalyst and the photocatalyst containing layer exposed. 
The surface of the photocatalyst containing layer exposed in this exposure part for picture 
element parts was a parent ink field whose contact angle with water is 10 or less degrees. 
[0264] Subsequently, like the example 1, using the same material, made it adhere to the 
exposure part for picture element parts which made the ink of each RGB color parent ink 
nature with ink jet equipment, colored, this was stiffened by performing UV treatment, and the 
picture element part was formed. 

[0265] 5. Using the same material as the formation example 1 of a protective layer, the 
protective layer was formed similarly and the light filter was obtained. The obtained light filter 
was a quality thing without the color omission and irregular color of a picture element part. 
[0266] In addition, this invention is not limited to the above-mentioned embodiment. The 
above-mentioned embodiment is illustration, and no matter what thing what has the same 
composition substantially with the technical idea indicated to the Claims of this invention, and 
does the same operation effect so may be, it is included by the technical range of this 
invention. 

[0267] For example, although the example which performs a coloring means mainly with an ink 
jet method explained in explanation of the above-mentioned embodiment, this invention may 
not be limited to these and may be other methods, such as the applying method. 
[0268] Moreover, [ in explanation of the above-mentioned embodiment as a result of mainly 
explaining coloring a picture element part with an ink jet method, only the example which 
formed further the photocatalyst containing layer and the wettability change layer, or the 
decomposition removal layer on the transparent base, respectively explained, but ] This 
invention is not limited to this and may be formed three layers, respectively with the object for 
picture element parts the object for red picture element parts, the green object for picture 
element parts, and blue. Namely, a photocatalyst containing layer and a wettability change 
layer, or a decomposition removal layer is formed first. After carrying out pattern exposure of 
this, form a red picture element part and a photocatalyst containing layer and a wettability 
change layer, or a decomposition removal layer is further formed on this. The light filter and 
such a manufacture method which formed the green picture element part after carrying out 
pattern exposure of this, and formed the blue picture element part after forming the 
photocatalyst containing layer and the wettability change layer, or the decomposition removal 
layer on it further and carrying out pattern exposure of this are also contained in this invention. 
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[0269] 

[Effect of the Invention] The photocatalyst containing layer containing the photocatalyst with 
which this invention was prepared on a transparent base and this transparent base, It is the 
light filter which has the picture element part which was prepared on this photocatalyst 
containing layer and prepared the plural color formed on the wettability change layer from 
which a wettability changes with operations of the photocatalyst in this photocatalyst containing 
layer, and this wettability change layer by the predetermined pattern. 
[0270] Thus, in this invention, the picture element part is prepared on the wettability change 
layer to which a wettability can be changed by operation of the photocatalyst in a photocatalyst 
containing layer. Therefore, by carrying put pattern exposure of the wettability change layer, a 
parent ink nature field and an ink repellency field can be formed easily, and a picture element 
part can be easily formed by coloring it this parent ink nature field. 

[0271] Moreover, this invention is set to the light filter which has a transparent base and the 
picture element part which prepared the plural color by the predetermined pattern on this 
transparent base. It is prepared on the photocatalyst containing layer which contains a 
photocatalyst on said transparent base, and a photocatalyst containing layer. It is the light filter 
with which the contact angles of the water on the surface of a photocatalyst containing layer 
exposed when it has the decomposition removal layer in which decomposition removal may be 
carried out by operation of the photocatalyst in a photocatalyst containing layer and 
decomposition removal of this decomposition removal layer and this decomposition removal 
layer is carried out differ. 

[0272] Thus, by having the decomposition removal layer in which decomposition removal may 
be carried out by operation of the photocatalyst in a photocatalyst containing layer on a 
photocatalyst containing layer, it is decomposed by operation of a photocatalyst and the 
exposed portion is removed. Therefore, a photocatalyst containing layer will expose the 
exposed portion to the surface, and, as for the portion which is not exposed, a decomposition 
removal layer will remain. Since the contact angle of water differs between a decomposition 
removal layer and the exposed photocatalyst containing layer here For example, if the 
decomposition removal layer of the portion is removed by irradiating light and making a 
photocatalyst act on the portion which forms a decomposition removal layer with the material 
of ink repellency, forms a photocatalyst containing layer with the material of parent ink nature, 
and forms a picture element part beforehand The exposed portion serves as a parent ink 
nature field, and the portion which is not exposed serves as an ink repellency field. The 
wettability of a portion which prepares a picture element part beforehand can be made into the 
parent ink nature field where the contact angle of water is small by this, and the contact angle 
of water can make other portions a large ink repellency field. By coloring it the portion of the 
parent ink nature field in which this picture element part is prepared, ink adheres only to the 
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parent ink nature field where the contact angle of water is small. Therefore, a picture element 
part can be formed and it is not necessary to perform a development process and a cleaning 
process for every coloring pattern formation of each color picture element part by performing 
pattern exposure and coloring, like the light filter which has the wettability change layer 
mentioned above. 

[0273] Thus, it has the effect of it being possible to simplify a process easily also in which light 
filter, and the light filter obtained being inexpensive, and it being highly minute, arid becoming 
a thing without defects, such as a white omission. 



[Translation done.] 
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